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JfEnlAxic\i, pdAi'i- IN 1(1(1,IV Micc(‘N.sl'iiily I'l'iiluciiifr iinini:il 
|Hi\V(‘l' ill .\|a'i‘icull ui'c An a i'CnuII, tile raniicr can (•(iniplcfc 
liis usual wui'k in icss lime tlian hci’cl(ir(in“. and can "ivc 
iiKii'c allciitiun In cITcct ivc anil jii'otitalilc inaikcliii" ul’ his 
pi'iiducc. Farnis pnipcid^ urbanized I'ur siicccssrul use iil' 
inccliaiiical |)(i\\cr, sucli a-, a fracPir. arc a means In this end. 

'I'lii' anilior nllVrs lids linni; on I'ai'ni inaidiinci'y and its 
opci-alion as an aid to the mannracinri'r of I'aian c(|nipmcnl, 
to the dcalci'. distnhalor. and sci-\ ici' man, and primarily 
to the fai'iiicr himscH' It is also intended tor colleoi' eonrses 
and for the use of slndenls in their later professional work. 
.\etnal fiidd e.xperienee and ohserxat ion have proi'ided the 
material for this volume. The data are not limited to one 
locality: they are ocnieral, ,ni(l are hased on aM'ratres uhieli 
may readily he inodilied to meet the speeitie conditions of any 
region or s]ieeial crop 

It is essential that all those who work with farm niaehinery 
should nnderstand not only the tractor which supplies the 
mechanical power, lint also the plows, harrows, harvesters, 
threshers, shellers, caanders, and other drawn or belt-driven 
inachines which fierforin the actual work of the farm. The 
corri'lation of the tractor with the approjiriate farm unit, 
and the function, sizes, field of operation, |iowcr require¬ 
ments, and capacities of (‘ach of the.se units ai'ii fnll.v con¬ 
sidered in this hook. 

•Many of the chaptms of the mannscript were read h,v 
prominent ajjricnltnral eii!>iiieers, specialists in tin' various 
topics treated. Such literature as is available was studied— 
hut on .several of the snh.jects little or nothin',’' has been pub¬ 
lished heretofore. 

The anihor wishes to e.xpress his gratitude to the mann 
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fjietniTi's of fai'tii oi)i’i’ntiiig ('(iiiiiiiiiont iind tlioir accessoi’ics/ 
Not alone have they biM'ii liberal in snpplying ilhixtrations, 
blit their engineers, serviee men, anil salesmen have given 
liberally of their time to iliseiiss many of their problems with 
the author. 'I'o the folimving and others llie author is in¬ 
debted: Advaiiee-Hiiiiiely Company; S. E. Allen & Coin- 
pany; Aineriean Seeding Maeliiiie Company; Ameriean Well 
Works; Appleton Mannfaeliiring Coiipiaiiy ; Aiiltnnin-'ra,\ lor 
Maehiiiery (.’oni|)any; Avery Conifiany; Ihilenian Industries: 
Relelier & Taylor; Belle City .Maniifactnriiig Company, 
Hiindi Plow Company; ,]. 1. (hise Plow Works Com|)any, 
.7, I. Case Threshing .Maeliin(> Company; Challenge Com- 
Jiaiiv; John Cliatillion t'oiniianv ; Curtis Publishing Com¬ 
pany; Deere & Company; Jos. Dick Mannfaeluring Com¬ 
pany; Federal Department of Agrieiiltiire; Cehl .Maiiiifae- 
tiiriiig Company; Holt .Maiiufaetiiriiig Company; Huber 
.Maiiiifaetiiring Company; Hyatt Poller Bearing Company; 
International Har\(‘sler Compani , Joliet Maiinfaetiiriiig 
Coni|iany; Betz Maniiraetiiring Company; Biteliliehl Maiiii- 
factiiring Com|iaiiy; .Minneapolis Steel & .Maehiiiery Com¬ 
pany; .Moline Plow Company; .Nichols & Shepard Company, 
Ohio Cultivator Cnniiiany; Olivi'r Chilled Plow Works; 
Papec .Manufacturing Company; Rock Island Plow Com¬ 
pany; Roderick Beon .Manufacturing Company; Rosenthal 
Corn Hnsker Coniimny; Russell & Company; B B. Rowell 
Company; Silver .Manufacturing Company; Smalley Manu- 
faetiiring Com[)aiiy; 'riiomas .Manufacturing Coni|)any; Tim- 
kmi Roller Bearing Company; Tractor .\pplianee Company; 
I'nited Stales Rubber Company. 
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Alfalfa hullers, 291 
grinders, 303 

Anti-friction bearings, 385 

Baling presses, 324 
Bases, plow, 6 
Bean and pea threshers, 297 
Belt lacing, 366 
Belt slippage, 371 
Belt materials, 365 
Belting machines, 294 
Belts and belting, 365 
Belts, care of, 368 
Belts speeds, 209 
Binder, grain, 125 
corn, 149 
push, 158 
Bottoms, plow, 6 
Breaker plow, 5 

Capacity, baling presses, 332 
• corn binder, 156 
pickers, 194 
shellers, 274 

;omWned harvesters, 169 
Irills and seeders, 90 
lisc harrow, 66 
tngine cultivators, 353 
eed grinders, 311 
irain binders, 143 
mllers, 295 

• husker-shredder, 288 
headers, 162 
land rollers, 75 
loaders, 119 
mowers, 102 
manure spreaders, 177 


Capacity, plows, mold-board, 25 
disc, 49 
listers, 49 

peg tooth harrow, 55 
push binders, 162 
potato digger, 199 
pump centrifugal, 338 
plunger, 339 
rakes, dump, 114 
side delivery, 114 
spring tooth harrow, 56 
silage cutter, 260 
saw mills, 323 
saws, wood, 322 
threshers, 238 
Chains and sprockets, 377 
Chilled plows, 5 
Clod crushers, 69 
Clover hullers, 291 
Combined husker silage cutter, 289 
cutter and grinder, 308 
harvester, 163 
Corn binders. 149 
pickers, 191 
shellers, 262 
husker-shredder, 276 
Coulter, plow, 15 
Covering for pulleys, 373 
Cultivator, engine, 343 
Cutter, silage, 247 
Cutters, feed, 312 
stalk, 199 


Diggers, potato, 195 
Disc, plows, 30 
hitching, 32 
operation, 33 
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Disc, harrow, 67 
hitch, 59 
operation, 61 
Draft, explanation, 9 
corn binder, 166 
picker, 195 

combined harvester, 170 
disc plows, 38 
harrows, 66 
drills and seeders, 91 
grain binders, 143 
land rollers, 75 
loaders, hay, 119 
headers, 162 
harrows, disc, 66 
peg tooth, 55 
spring tooth, 57 
listers, 49 

mold-board plows, 29 
mowers, 105 
manure spreaders, 177 
push binders, 162 
peg tooth harrow, 65 
plows, mold-board, 29 
potato diggers, 198 
rakes, dump, 114 
side delivery, 114 
road drags, 190 
scrapers, 190 
spring tooth harrow, 97 
unloaders, hay, 119 
wagons, 183 
testing for, 202 
Drag, road, 186 
Drag saw, 317 
Drawbar horse power, 203 
Drills and seeders, 177 
Drive belts, 365 
Dump rake, 107 
Dynamometers, 202 

s 

Ejgine cultivators, 343 
Ensiljge cutters, 247 
Equipment for shop, 389 

Peed grinders, 202 
cutters, 312 

Fields, laying out to plow, 22 


Figuring belt speeds, 209 
Fillers, silo, 247 

Gage, wheels, 21 
Garden tractors, 357 
General purpose plow, 6 
Grain drills, 77 
binders, 125 
shockers, 145 
threshers, 221 
Grease cup, 384 
Grinders, feed, 302 

Harrows, 50 
peg tooth, 50 
spring tooth, 55 
disc, 57 

Harvesters, combined, 163 
Hay balers, 324 
loaders, 114 
stackers, 119 
unloadcrs, 122 
machines, 107 
rakes, 107 
Headers, 158 

Horae power, draw-bar, 203 
Housing machinery, 394 
Hullers, clover and alfalfa, 291 
Husker-shredder, 276 

Implement shed, 393 
Independent beam plow, 17 
Indicator, speed, 212 
Irrigation pnmp, 334 

Knotters, 126 

Lacing belts, 366 
Land on plow bottom, 6 
Land rollers, 69 
Lands, plowing, 22 
Lime, sower, 92 
Lining up and setting, 218 
Listers, 42 
Loaders, hay, 114 
Lubrication, 373 

Main drive belts, 365 
Manure spreaders, 172 - 
Mold-board plow, 3 
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Motor cultiyator, 343 
Mowing machines, 93 

Oils and lubricants, 383 

Oil for anti friction bearings, 385 

Ordering repair parts, 398 

Peg tooth harrow, 50 

Pea and bean threshers, 297 

Picker, corn, 191 

Planter, engine cultivator, 349 

Plow, 3 

Plow bottoms, 6 
suction, 6 
land, 6 
steel, 7 
hitching, 7 
independent beam, 17 
gage wheel, 21 
chilled, 5 
Plowing fields, 22 
Potato digger, 195 
Power required, baling presses, 333 
corn shellers, 274 
centrifugal pumps, 338 
husker-sbredder, 289 
hullers, 296 
feed grinders, 311 
plunger pumps, 339 
silage cutters, 260 
threshers, 240 
wood saws, 315 
Presses, hay baling, 374 
Pulley covering, 373 
Pulverizers, soil, 69 
Pumps, 336 
Push binders, 158 

Bakes, dump, 107 
side delivery, 107 
cultivation, 108 
Eepairlng plow beams, 41 
shares, 39 
discs, 41 
listers, 49 
harrows, 66 
mowers, 106 
Bepairs, ordering, 398 
Bevolution counter, 211 


Eoad drags, 185 
scrapers, 186 

Saws, wood, 314 
Seeders, and grain drills, 77 
Separators, grain, 221 
Setting belted machines, 213 
Sewing belts, 366 
Scrapers, road, 186 
Share, repairing, 7 
pointing, 39 
Sharpening discs, 41 
Sharpening shares, 39 
Shellers, corn, 262 
Shockers, grain, 145 
Shop equipment, 389 
Shovels, cultivator, 347 
Shredders, corn, 266 
Silage cutter, 247 
Silo fillers, 247 
Slat bottom plow base, 6 
Soft centre steel, 6 
Soil pulverizers, 69 
Soils, different kinds, 10 
Speedometers, 212 
Speeds, of belts, 219 
Spreaders, manure, 172 
Spring tooth harrow, 35 
Sprocket wheels, 377 
Stackers, hay, 119 
Stalk cutters, 199 
Stubble plow base, 5 
Suction of plow, 6 

Tachometer, 211 
Tedders, hay, 107 
Testing machinery for draft, 202 
Threshers, grain, 221 
headers, 163 
harvesters, 163 

Tools and shop equipment, 389 

Tool house, 392 

Turf and stubble plow, 6 

Unloaders, hay, 122 

Wagons, 179 
Waxland plow base, 5 
Wood saws, 314 
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CIIAl'TI'lR I 
TIIK I’l.OW 

• Function.— A jiUnv shuulil rdnii n inrllow liiyor ol' ('lu’lli liy 
('hanfliiifr (lie (cxtiirc iil' I lir yi-dimd I'l'om its liai’d (iriyiiiid 
slate. Ity its ai'tidii d should ll■alls^e|■ veyctal ion I'rdiii the sur¬ 
face of the "rdimd to I lie luellow part liclow where, loeetlii'r 
with fertilizers, it may deeoupiose and lilierale plant food. 
Unless a plow Idosens and disinteyrales the son parlieles, it 
liiis failed to plow well 



h'lc 1 -.\Iol(l-I)i»;ii i} tfiu tor jiJo''. 


Types.—Thei'e are two ilistiiiet types of plows: the tnnld- 
lioiird and the di.si The latter- is a much more recent develo])- 
inent. Both have the same fiinetidn to perform: they are 
tillage tools. 

Thu !\liii.t) I’.nuit) IT.ow 

Types, Sizes, and Rating. - .Mold-hoai-d plows may be sub¬ 
divided into two classes, \frrl [ilows and rhilhd plows. These 
classifications refer to the liases or bottoms. Mold-hoard plows 

3 
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arc I'iiti’d ill sizes accoi'diiig lo tlic width in iiudios of the fur¬ 
row uhieli lliey wdl plow; 12-iii(di, M-iiudi, or l(i-iiiidi. For 
tractor use the 14-iuch plow is almost universally employed. 



Eor very heavy plowiiiy, where the power is limdi-d, 12-itieh 
]dows are somidimes usiul , and I'riMpient ly, one Kl-imdi plow 
will serve in |ilaee (d' two Id-imdi holloms for use wdh small 
tractors. 

liottoms for mold hoard plows may In' divided into three 
common classes: (It the breaker or sod plow, (2) the yeiieral 
jiurpo.se or turf and stubhie plow, and (d) the stubble |)low. 
■Many modilieal ions of these are to be found, but the eeiieral 

classes are nearly always 
maintained. 

'I’lie sod cliai'acterisl ies of 
a yiveii locality (h'termiiie 
which of these dilfereut kinds 
is uei'ded. I’lows dii not vary 
fjreatly e.xeept in res|)eet to 
material hardness. Steel 
plows are more common than 
chilled plows. 

Slfcl I'htirx are made of 
soft center plow steel, which 
consists of a la.vi'i' of low carbon steel welded between tw'O 
layers of enieihle steel The latter may he tempered to take 
on a hard surface. The soft center "ives this part of the 




TIIIO I'LOW 


plow rifi'idity witlloiit bl■i1ll(Ml(■ss. The iiiitcr, (i|- li;ir(l, slu’cls 
^i\i' th(‘ tlic h;u'dii(‘sN wliicli iii;il\('s l<ir uimhI srour- 

iii" and loiiy w.-ar. l''iir) la'i-ai.aiv, ilu- -.dl') cfiili'i- i;i\cs llic 
nu'tal llio atnnifitli iici-cs-^ai \ In a\(iid the danai'i' nl' In-cakiiiu 
('hilUiJ j/loii's arc made nl' casl ii'oii poured .laainst a piece 
ot ii‘ 0 !i whieii canoes it to “eliid” and bet'oine \e]'\ bard 'I’liis 



-1 - Showinii liodoiii'. 1 StiiliMi- IkiIIdim. /> < M*ni'i :i !-|nirin»s<‘ 

Ii»iii , (’. Krc.ilsi't liulhuii. />. W.ix LiikI IxiKom, iJ Sion\-i;iml 
lioltoni, /•'. ( '1iiI|(mI-|i|i)\\ IkiHoiii 

typo nl' plow is used because of ]ls exireuie hardness. It lends 
itself very well In eei'lain soils In ”ra\ell,\ or sandy loam 
soil.s wliieli have a decided lendene\ In wi-ar a\\a.\’ exon the 
hard-tomperod, soft-eenler sleel, this o\trenielv hal'd, chilled 
iron material is best for plowshares anil niohbboai'ds. In 
some localities it may be I'oniid that a soft-oenter mold-board 
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will go well with ;i casl-i'liillcd share. However, \vhere this 
share is used, it will he found that for the mold-hoard as well 
this material is the most appropriate. The shapes of ehilled 
plow hottoms are distinctive. The illustration shows the most 
eonunon chilled |)low hottoms. 

I'l/iic Itolloiiix - principal i)arl of a tractor plow—and, 
in fact, of any plow—is the hotlom or base. This hottoni is 
conpiosed of several es.sential |)arts, friifi, xhiirc, Unulxidr, and 
the mnld-lxHird. The //va/ forms the frame onto which the 
other parts are huilt and held in place relative to oni' another. 
The sliiDC, which in sonic localities is called the “lay,” forms 
the erileriiig part or, in other words, the “Imsiiiess end” of 
the ])I()W. It cuts the furrow slice at the hottom and side. 
The )noldd>oiird lifts, turns, and pulverizes the soil over which 
it passes after leaving the share. Th(‘ hnidsidf forms the 
guiding [lart of the plow and carries siile reactions, due to 
lifting the furrow slice on an angle and turning it. 

The hottoms iiiiist have proper 
“suction” and proper “land” 
to work well. Suction is the 
clearance at the lower side id' the 
])oiul of the share which holds 
the ]ilow in the ground. Inind 
is that clearance on the landsidc 
which makes for easy running 
and rednccd friction. This “land” clearani'c and the 
“suction” clearance must he provided on all plows to 
secure light draft and good work. 'I’he suction usually 
varies from Vi to -’s inch on different makes of plows. The 
land varies from to inch. The shari' idearaiice rarely 
exceeds '/( inch, in fact, all the.se elements should he in pro¬ 
portion on the same hottoms. 'I’lie wing of the share should 
he on a plane with the point. On tractor plows, in fact, on 
any wheeled jilow, only the very edge touches. On walking 
plows, there is a flat surface called “hearing” which should 
always he provided. 



Fl<i. r).--Sl:il-lio(ioiii f<ir 
slitUy '«»il 




THE I’LOW 


Trantor mold-lioard |)l()\vs, as a whole, may hi‘ siih-classcd 
as “)'i<>:id frame” and “independent” oi’ “lle\d)le heain” 
|)lo\vs. The rKjul fi'aiiii' plows aie most commonly made in 2, 
I!, and 4 bottom .sang's. Some may have another bottom added 
and be termed “2-d,'' or or “t.’i” bollom plows. 





r 


Pm. (!.—Show.nK I.lewsll.oos I. Sol Iml , It C'nii iMo steel 

patch OM point; r J^an.lsidn of sIihi.' showiip; H'liilorct'd point. 


Those plow's nia.v also be ]iowei' or level' lilt. 1 be loimei aie 
by far the more ]io|)nlar and praetieal lor tractor use 

Hitching and Field Operation. About seventy five per 
cent of the trouble e.xperienced at llii' beginning by operators 
of tractor plowing onttits is due to improper bitching of the 
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])lo\v to the tractor. .Many times, due primarily to an im- 
])rope]' iiiulerslaiidiiis' of llie hilcliiii”', a wlioie season’s ))l(iw- 
iiij;' is poorly done. 'I'o ])lov. well willi llie riyid-frame, power- 
lift, mold-Ixtard tractor plow, the plow should run hwcl and 
the bottoms should be parallel to tlu' preceding fiii'row wall. 

It should r'liu slraifi'lit. It should 
cut the coru'cct width. It should 
cut at a iiud'orm (h'pth and width. 
It sluiuld ^o into and out of the 
'’'round (pjickly. It should lift 
hi^di euouyli to clear trash It 
sluiidd be set so that the work of 
liftiii"' the furrow on the mold¬ 
board is carried eipially on all of its wheels. Failure lu th(’S(‘ 
matters means faulty ad.iiistmenl somewhi'ie. And it means 
l)()or plowin';'. It may also liriny about weai' on llii’ various 
plow' parts that will call for dela.\s and early replaceinenis. 
Takiu;;' hold of the wheels an instant as if to slop them by 
slippiue' them as the plow is at work, will easily reveal 
whether all three ha\e nearly e(|ual loads. I’roper load 
(list rihul ion on all the wheels is important, beeau.se it 
o'lves the wheel with the liftiU”- device the proper traction 
to enable it to lift ipiicklv and efiicienti;. 

Care should be exercised to .sec 
that the bottom of the landside at 
the heel has the lU'opcr clear,iiiee 
due to suction. The land clearance 
shouhl also be noted carefully each ,s.-- siiare sliewiiu; I'li’ai'- 

(hn'. It I'cveals whether the plow' "iip’ inUwe.ii iH’.u'ina mi'l 
* jioinl. 

hitch and adjiistiiKUit are correct. 

It shows instantly wliethei' the plow is running' ti'ue. A rub- 
liin;; landside means I’Xeess drafi, rapid wear, and early 
replacement. 

It is only necessar.v to make sure that, the correi't width is 
beinfj' ent by the foiwvard bottom. The other bottoms arc 
always .set correctly in manufacture. The cutting width of 
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Running the tractors with otic of tlie drive wheels in the 
furrow or both on the iiii])lowe(l fji-ouiul will determine the 
location of th(^ center line of pull with refcronce to the fur¬ 
row wall. With drive wheels on the unidowed fjround, allow¬ 
ance must he made for a certain distance of the drive wheel 



Fio. 10.—Tilrt’o-l)()ltoil! |)lt)\v hitflu'il lo (i-afttir with ojio ilrivo-wlioel 

III llinnii’. 

from the edftc of the preis'dina: furi'ow wall. Where the <'enler 
line of pull of the tractor and the center line of draft of the 
plow do not coincide, it is best to divide the dilT'erence oti the 
tractor draw-bar and on tlie plow and hitch midway between 
these points. It either is to he favored, let it he the i)low, 



FUt. 11.—'I'iirt'o-bolloin plow IiiIcIkmI lo Iractoi* with holli ilrivn-w’htM'ls 
oil iaiiil. 

which means hitchiiifr closer to the center lim* of draft on 
the plow, whei-eas it means hitching farther away from the 
center line of |)ull on the tractor. It is this distance, the 
difference between the center line of pull and the center line 
draft, that is commonly called “side draft.” 
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Ilitcliing on tin* I'eiiter iiiic o! “ihiH" nl' tin- li'actor and 
back to the ))l()w on this line, throws all tills side di-al't on the 
])low. IIitcliin;r on tile" “ci'iitcr lino of di'al'l " of llic plow 
throws all this side draft on the trai-lor. ’I’lic most desirable 
conditions, where no side draft exists, can he found where the 
center line of draft and center line ol jinll exactly coincide. 



t'Ki. 12. — 'riactiw WItti cill\ (MIC (It lvc-\\ \\lll(ll. it III I tic tlllTCIW, 

iiiitkcs too imicti sate itraft. 

The illustration Fip'. 11 shows a 1 hrec-liotloin plow im- 
properl.v hitched to a tractor It ina.v lie seen that tin' plow is 
not riinninp' true ;il all. It is, in tact, so htidl.v set that it skids 
continuall.v. Workinp a jilow at this aiiph', as shown, iiieaiis 
lioor plowiiifr, heinw' drall, and rapid wear of landsiih‘s, which 
eidls for earl.v replaceiiienis. 

A hitch which throws the plow awa.v I roiii the hind is also 
illustrated. This iiicans that here, too, poor plowin'; is the 
result. It also iiieans rapid wear on plow parts. 



l-'le It! —l.cw liUcIi (111 Ini' t'lr 


Not alone in these two cases is daiiia”e done to the jilows, 
hut the .job of plowinw is so poor that it nia.v he rcllected in 
the crop grown on that land. 

Both plow and tractor can easily carry some side draft. 
They can carry 4 or .h inches for the average si/.ed tractor 
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ratinff at a three-four i)lo\v iiiacliiiie. Larger tractors could 
carry uiore, although it is rarely I'eipiir-ed, since tlie greater 
the nuuiher of plows hilched hchiud a traclor, Ihc nearer it 
throws the c(‘uter line of drafi to Ihi' center of jiull on the 
tractor. 

The poor clfccls of a tractor c((iiipped with a very low 
hitch are illusti'ated. It will he noticed that in a hitch of 
this hind, when the tractor is used for ]ilo\ving, as shown, 
there is a decided ]nill downward on the froni end of the 
draw liar of Ihc plow that is, on the front furrow wheel and 
the land wheel. The rear wheel, therefore, has less load; 
in fact, there is a lendency for it to lift.. A ]ilow with a low 
or downward slope of draw har toward the tractor, will, as 
the plowniaii terms it, run “on its nose.” The rear end will 
sway badly and not slay in its ]ihice. 'Phis is ternied “tail¬ 
ing, ’ and should be watidied closely All operators should 
aim to avoid it for it means increased draft, rapid wear on 
the share, and |ioor plowing. 



r'lo. It —lliilh llitill im I l';lcl or. 


A plow with a hilidi loo high is also shown. A high liitch 
is just as had as a low hilidi. In this case the lendency, due 
to the pull of the traidor, is to lift the front of the plow'. 
Since one of the front wheels usually drives the lifting device, 
it can readily he seen that taking away [lart of the traction 
will effect the lifting. 

A slow acting lift means [loor plowing. The cause in the 
Meld of a lugging lift is nearly always found .in too high a 
hitch on the triiclor. It imiy also he too low a hitch on the 
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l)Iovv (‘k-vis, and in such a case shallow i)low-iii}r is (he result. 
Soinctimos I'cversiiifi; the \('rtii-al cIcms on the plow', Inrniii'r 
it bottom side tip, will enahh> the opcratoi- to ■;(■( a better 
hitch between the plow and the Iraetor. The niiiwen weight 
distribution also brings an extra hea\,\' load on the rear 
furrow' wheel, with ivsnitintj I'apid wear. This fault can 
easily be detected, hei'anse it I'orees (he oper.itor to pull the 
tl'ip ro]>e ten or twel\e leet bel’ore reaehinii the end of (he 
furrow in order to make siii’e (hat the plow is mil of the 
firound at thi' ])roper |)laee. 'I’he same lliiiif;' may be true 
when ]ilows ari* tripped into the soil In such e.ises a hie 
area of land is plowed Ion shallow often ilaiifiei-onsh shal¬ 
low', as relleetod in (he crop e|-(i^^n_ partieularix if it In' eorn. 



3'he correct ])laee ‘on which to hitch the verln-al elevis of 
(he |)low is (k'peiident on load and sod eondilions. If the 
load is earned eipially on all plow wheels, I here is ample 
assurani'e that (he jiosition is about correct. 'I'his is best de- 
lermined, as explained abo\e, by takiny hold of I he iiiii or 
tire of each wheel and slipping each one in Inni as the plow 
is actually at work in the Held. Keepiny an eye on the I racks 
made by these wheels will, in a measure, re\eal how well the 
load is distributed on all the wheels 

('arc. of the I’loir —Wheels, eoiillers, ratchets, cams, shafts, 
and chains should be lubricated thoronyhly and all bolts kejit 
tiyht to make sure that no parts loosen ami are lost. The 
tension on springs should be such that tlii'y will do the work 
for which they are intended. A spriiiy used to help lift the 
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plow nut of the ground should not bn set tight enough to 
retard the action of the plow wlien it enters the ground. As 
mentioned before, the rear or heel of the landsidi! sliould run 
about one ijuarter of an imdi from the Ixittom, and about that 
much from the side of the furrow. On nearly all jilows the 
rear fitri-ow whrsd a.\h‘ lurs means for sitting tliis landside 
clearance. On sonu*. there is a set screw that allows for very 
careful setting of this part of the plow, on othei-s, a collar 



Fkj. Itl.—.\n oxaniplc of good plowing. 


with set screws that permit setting this [lart. AVhere clutches 
lined with a friction surfaced matei-ial are used, it is well to 
see that this material is always in good shaiie. Where (drains, 
gears, or earns are used, it is well to make sure that these paids 
are lubricated to do their work with the burst amount of wear. 
Where plairr hearing whecds are nsed, they should he kept 
well gr'cased with a good grade of ctij) grea.se. The grease 
cups should he filled twice a day aird screwed dowrr every few 
hours. Care shotrld be ('xeradsed on this score, in order to 
avoid a worn wheel box whirdr wobbles so badly that cither it 
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or the axle will need replaciii}'. The scraper on Ihe rear fur¬ 
row wheel has an iniportani fiinclion to perforin. It removes 
all dirt which accniniilates on the wheel. For this reason it 
should ho set just as close to tin' wheel as possihle without 
rubbing. 11 si't too tar away, a lot ot dirt is aeeiiiiiiilali'il that 
sticks to the wheel and increases its diameter—often enoiip'h 
to raise the plow too liiyli in tin- rear, thus weariim' the jioints 
of the share needlessly. Keep this scraper in its proper phiei'. 

If the plow is to be idle for more than twehe or lifteeii 
hours, it will be well to crease Ihe bottoms and eoidler blades 
thoroughly to prevent rusting. I aider no eonditioiis leave a 
[ilow in the soil even during the hour for Ihe noon meal. 
This iireeaiition is necessary lo good seonring and long life 
ot the ))low. Axle grease will ser\'e the jiurposi il' no other 
grease is available, hut these parts iiinst he well greased, even 
if Ihe plow' is in a shed and under eoxer Otherwise moisture 
will in a short lime ruin a good steel plow hollom In the 
ea.se of chilled plow holloins greasing of Ihe parts is not so 
im]iortant. although gooil policy. 

HoUiiuj (’oiiltcrs.— '\'\h' ad.insi ineiil id’ a rolling coulter 
varies with soil, moisture, and soil dilferenees. In fact, in 
some soils and soil eoiiditions. coulters cannot hi' iisi'd at all. 
(lenerall.x', howexer, tlii'y give a deeided value lo Ihe plow. 
They reduce draft and by enlling Ihe furrow i lean and sharp 
enable Ihe ploxv to lift and pulveri/e the sod more thoroughly 
as it jiasses ovi'r Ihe share and mold-board. 

A joinli'r is ofli'ii used in l■omhlnalion with Ihi' coulter, 
usually because there is a thick groxvth of weeds or jii'rliaps 
green manure to be plowed under. For such xvork Ihi' 
jointer will be found very satisfactory. Thc're may be eases, 
how'ever, in which tin' jointer xxill interfere. In some soils 
where .scouring is entirely a ipiestion of pressure of soil on 
the mold-board, the jointer may rediiee the pressure so much 
that it prevents scouring. In this ease the jointers should, 
of course, be removed. Or it may ex'en he necessary to re¬ 
move the coulter entirely. Raising the coulter and jointer as 
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a unit may remove tlie dil'liculty. The extreme point (jf the 
jointer should he set as close to the eoidler blade as possible 
without actually toiichino oi' rubbiiin', and from this point 
hack there should be a slight clearance. This makes for clean 
g'ood work by the j(]iutcr. When dil'liculties are encountered 
which cause ti'ash—such as stubble--to wedge between the 
jointer and eoidtei' blade, the point of the jointer is not very 
clearly set as described above. If these )iai’ls are not set in 
the right way, nialerials may wedge in bctwi’en them to sto]) 


n 



Fic. 17.—Coulter with ioiiU<‘i', showing eai-h side and a front view. 

the coulter from nwolving and ruin the coulter blade by this 
constant weai' in one ]ilace hefore the I rouble is actually 
noticed. 

The coulter setting for |)rairie breaking should be very 
close to the shin of the plow and aboid. onedialf inch to 
the land. This heljis to cut the grass roots and make the 
plowing easier. Breaking ,sod is usually from .'i to 4 inches 
dee[i and the coulter will help the work of the plow con- 
sklerably. For all general jilowing the coulter should be 
set with the center of the blade directly above tbc point of 
the share, and about i/. to gs of an inch to the land. It 
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sliould also Ih' sot as (l(‘oi) as possihio, caro lionif; oxoroisod, 
howovi'r, llial tlio liiih of tlio ooiilti'i- duos not ilrao on tlio 
giMiiiinl and ”-atlii'i' trash and porliai>s oloo. partn-nlariv if 
till' {ground has hoon sproad with straw or niannro. 

Conltors oonlainini;' 
wood, ohillod iron, oi' 
stool lioariii'Ts iifton wear 
and o'('t very wolilily, 
liindoi'iny the work of the 
plow. 'I'lio host work is 
dono w illi a oonlior w liioli 
mils |iorroclly tnio. Tins 
Jiart, Ihoii, should roooivi 
till' attoiition of till' |.iow'- 
iiian. If worn hoarinu's 
oanso till' wohhh', roplaoo 
Ihoiii; in an\ oaso, walidi 
t lloill olosoly a lid oil 1 lioni 
froc|Uontly diirino' tlio 
day. 



I’lO IN (■ 


Mlllrl ^('11 lit:- I'l.H in;; ;l 
lift W l;i liilsldc Mini 

l< !<• [H't III M '' < >1 Uitotl Sfl - 


Wlicii diit i-ri icl Kill licariiiLis arc used in tlic ccultcr they 
iuhhI no special alli'nlhiti 'fhi'y assure a true running' conl- 
t(‘r and ^nod coullcr pcrrormaiicc wilh a miiiiiiiuni aniounl of 
wear. However, sIk aid lie taken apart ,in<{ (deaiu’d 

lliorouehi\ with ki'rosene oiu'e a W(‘ek an<l r(‘paeke(l with eixjd 
(Mij) ^naaise (Jri'ase that is used for wlietds of a ill omoliiles 
is satist’aidory. K\en 1 1 ansniission iireast' is eood, lull he sure 
in any laisi' that it is a liisl class luhrieaiit. 

/n(Jrp(H(/f )il fidiHi rioii's 'I'liest plows are usually made 
with a niinimiiiii of li\e or sl\ holloms. The.\ may he made; 
in sei'tions of si\, eielil, Imi, or tweUe holtoms landi, so that 
wlieii coupled ii)> in a unit for tiidd use they ma.\ have as 
many as twe/ity or twmitx-four hottoms. 'Fhe si/e tractor, 
the soil ('ondilions, and the si/e )‘ai nis to Ix' plowial, detei’inine 
this. Tlu‘ eieht and ten hottom ej,|)(rs ;jre Hie most ('(unmon 
for tlie larger trac'tor oiithts These lai"!* ^^anes may he ])ower 



18 


FARM EQUIPMENT 


or lover lift. The hitter, of coiir.sc, means lumd lift. On 
the former, power is taken from a whed wliieli hy a system 
of ifears and cams raise the jilow out of the f;ronnd. This 
saves the hard work of the man who tends the pliiw and it is 
a time saver too. Bottoms in these two ty|ies may he provided 
to suit soil eonditions. What has heen said above on the sub- 
jeet of plows and |)low bottoms will apiily to tliis type also. 



111.—All indejH'iiilenl-hojun plow wilii soil pulv<M'izor. 


These plows, however, need soiiii' special care and ad.jiisimeiils 
dilfererit from lh(‘ others to fict iniod results These plows 
are usually shipiied “knock down.’’ That is h(‘eaiise bases 
and frames are entirely separate and of eonsiderahle size. 
They must, therefore, he set up for use. Added to that, they 
must he liiially adjusted in the liekl. 'I’lie.se adjustments are 
for dejitli, for eorreet width, and for correct horizontal and 
vertical adjustments, which means levelling them. The func¬ 
tions are of eoiir.se those of all |ilows. Bottoms of the variety 
mentioned above are S'eoerally used also. 

11 itching .—What has just been said above about hitehing 
rigid beam plows applies to these larger units also. However, 
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there is not tile daiifrer of (I'Onhle due to misalifrumeut, side 
draft, etc., lhal is so eoinniori with the other plows, because 
these units are usually so uiucli wider. 

'I’he crossed chain hitch shown in the illiistralion will lie 
found satisfactoi'y. The thiiif;' to lie sure of, is to "cf (lie 
chain lone euouph so that turns eau easily he made. If the 
tractor has a hit;h draw liar, there is a tendency to lift the 
front end of the plow t;au^'. This is reuicdied liy uiei'el.y 
leuiillieuiu^' the eliaius. and if the tractor drau liar is ad.iusl- 
alile, by lowei'iuy it to alioid Hi or IS inches from the ^'round. 
But the lii'st results arc olilaiui'd by hitchiuy as closi'ly as 
liossible. All “A" hitch may also be used, but is not so con¬ 
venient for turning'. 



Adiiushiioitx .—Since the beams arc ludepeiideiit, each one, 
often as many as tvelvc, should work in harmony with every 
other one. The tirst ail.jiistment to be made is the suction 
of the plow bottom. Suction is provided on the standard, 
whiidi is usually of cast material and hinpfed to thi' plow beam 
at the rear iipiier end (li'iierally a wood or cast-iron breaker 
pin is furnished to allow thi“ plow to trip and to swine back 
if an obst met ion—such as a hidden stone or stump -is eii- 
couiitercd. Kxtra break pins of wood or iron should abva.vs 
be carried iii the tool box of the plow. If new ones are home¬ 
made, be sure that they are exact duplicates of tlio.se originally 
furnished with the plow. Never substitute a bolt or anything 
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else for tliis sjifcty iiioasiiiT; it is placed licrc for protection 
and sliould always he used, lie sure that when rvood lu'cak 
pins ari^ used all are of full size. h’re(|ueully one will he on('- 
half or three-i|uarters sheared before it is noticed, yivinfr the 

]ih)w loo inneh siie- 
tion and putting a 
heavy load on the 
frafi'i’ wheel The plow 
then lends to run 
deeper than other 
plows, weal's, and 
adds eonsiderahly to 
the di'afl, besides do- 
Pic. 21.—'I'wo-w ;i.\ [pIcu for liilNiili' work. Oiy polU’ work. 1 he 

plows are usually set 
for correct suction hut this should he checked on a level floor 
or jiaved .street that has a smooth surface. 

.\t'ler yettini;' these plows set up, it is weli to oil thoroufjhly 
all ino\ in,2 |)ai'ls—part iciihii'ly the truck and yaye wlieeks—and 
.start in the field. Thi' lirsi tliino to do in the liehl is to set the 
levers foi’ the desired ileptii. This can he done easily and 
c|nickly. It is important in this work that all plows are work- 
iny at exactly the same depth, which is Governed by the pnifto 
wheels. 

After such ad.justmeni for de[illi and suction is made, ad¬ 
justment for li'ue runninw should follow, .\dju.slment for 
true runnino is important, hecausi' otherwise the plow tends 
to swin2 to one side or the other. Bumjiers are usually pro¬ 
vided to [ireveul interlockins of the beams. I’roiier adjust¬ 
ment will I'eveal that each plow follows the tractor in a true 
tine, anil does not crowd the adjoining plow. In making the 
afljnstment, look at the front end id the beam; this is where 
the beams are liiuyed Two set screws are often provided, with 
a lock nut. Set these to make the ]ilow run true. Rooseninf? 
or tishtenin" one or the other will do this. Sometimes a plate 
with slotted holes, thronoh which holts pass, will he found 
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here, but the iuljustmi'ut is one uf iiiovinii' oiir ciiil or the 
other t'orwiird or to Ihe iciir In tins sonie iibice, loo, are 
l)r()vi(le(I the iiieaiis tor ad.iiisl 111,0 ||],i j)|o\v hori/oiitall,\', ill 
whiidi direetioii it is ei|u;dly iiii|iorlaid llial IIk' plow run 
true—that is, leii'l. Set serews or slotted holes are used here 
tor setliii”' each oaii" or two, as Ihe ease iiia.v he, so that they 
work ill a horizoidal or level iiosilioii. The plows do their 
best work and at the 
least expense ot 
liower when ruiinino 
true leiio'lhwise tind 
settino sipiare, or 
true, hoi'izontall.i. 

Ad.iustiiieiit to this 
end ean most easilv 
be made u ilh the out¬ 
fit in the field, (’are- 
tul observation wdl 
reveal uhelluu’ Ihe 
plows work well. It 
the.v show a ti'iidene.v 
to crowd one aiiolhei', or Ihe outside plows seem to l•ull away 
trom tile rest, then Ihei'e is nieorreel ad.iiist meiil at the place 
mciit ioned. 

(Ingi Il 7 i( r/s.-- The paui' wheel senes to yo\ei n Ihe de|)lli 
of plowiiio and eariw Ihe plows when old ot the yi-Dund. The 
independent beam 1 ,\'pe ot plow reipiires a jiafte wheel tor lids 
linr|iosi‘. Emdi sinple hollom, oi- sometimes a set ot two, 
is cari'ied bv one e'au'c wheel. 

'rh(‘ ti’afre wheels iiei'd parlieiilar alleiifion. Carrvino a 
liifT load, as the.v do, and beinp' located in a rather inaecessible 
jilace, the.v rarely eel Ihe attention the.\- aelually reipiire. 
They ai'e acted upon b.v the |)lowditliiip’ meehanisms. In some 
instances this li tl iiiy de\ ice is eontaiimd w it bin t he paec wheel 
itself, parlienlarly the |iower liftin'; t.viie. This luuiv.v dnt.v, 
therefore, calls for special allenlioii lo Ihe work of Inbricatiiifz 




M. I'lowiii^i III hiiitk mill tifouiul 

l»;|i I\ I III low .•I's ,il n .-I ti«l I). 
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these ijage wheel axles, hecause they are usually (luite small, 
ami work in a dusty idace, ami unless they ai-e well oded, 

wear' mil I'rrpidly, 
ernisir’f;' pool' plowing’'. 
It wonhl III' uell to 
oil all the puiK'i' wheel 
axles at least evei-y 
few hour's diii'in}^ a 
ilay. 'I’liose pri^e 
whi'els whieh have 
anti fi'ielion bearinir 
eipiiiniii'nl, shoiihl he 
"I'eased each mornine- 
lieroi'i' slai'fine the 
ilay’s woi'k, and thoi'- 
oiis'lily cleaned and repacked willR fi'rease iiiiee a week. If 
felt paekine- is woi'n, it .should he I'eplai'crl, anil if oil f;i'ooves 
ai'c used, thi'se should he Ihoi'oiieflily clean and fi'ce fi'oni dii-t. 
AVhat is said ahoiil the eai'e of eoiillei's under this siih.jeet, 
in a previons pai'rioi-aph, will appl.y here too. 

PloH'-iiiii Fii lds - - 
Thei'i' ai'e endless 
ways in whieh farm 
lands may he [ilowed 
hy the ti’aetor. Any 
partii'iilar way that 
is followed may serve 
as a means to do the 
job of plowino- in a 
sutisfaetory manner. 

(histoni is an iiidu- 
enee in ever-y irai-- 
tieular locality. Many 
farmers, therefore, 
do this work as it has always been done. 

In general, there are two ])artieular methods of laying out 



Fkj. 21.—Knfiri' liclil Initl out nnd ])lo\\i‘<l 
ihrouKh in a scrips of Itack furrows in 
«tiH‘ ti 11 ) ever aiul rtUurn. 
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fields for plowiiip; with ti'^etors. One of tlicse is layiii" out 
tlie fi('ld (o he plowed u[) in !i series of “lands.” These 
lands rtia.v he lar^e or small, and, therefore, make IIk' iiumher 
of hack furrows and dead furrow lai’^'e oi- small In this 
method, the plows ai'c lifted at the ends of the lands while 
the tractor travels over the headland. The other method is 
plowino' around tlie field eontiiniall.v, in which ease the 
plows are left in the f;round all the time. In this latter 
method, |)lowin.o' may he done fi’om the eent<'r of th(' field 
out or from the outside edf,n' in toward the center. 

The tirst eonsideration in any ease shimhi he thoroiiohl.v 
frood plowiiiiT. In other words, tlii' i|iialily of the work should 
receive first consideration. This may sueeessfiilly he done 
regardless of the maiiiier in which the fields are plowed. 
Coverino- the oreatest niimher of acres in a day is an item 
that must he consider'd seriously, hceailse it makes for eco¬ 
nomical field work. The size of the oiitlit and the size of 
the field to he plowed 
are factors that must 
he taken into consid¬ 
eration The eliar- 
aeter of the land, 
whether hilly or 
level, is also an ini- 
]iortanl factor. 

I’lowiii}; fields “in 
lands ” is perhaps f he 
more o'enerai prac¬ 
tice. This is due 

largely to the fact 
, ‘ ‘ , I I-'k; 125.—Plowinif liffidljinds. (’oith'I's inn.v 

l.lUlt. WlU ‘11 horsos I,,. ,.,i( cuoui'li lo ^ivc t'Msy tui’ii and 

were used this eiis- I''""’ 
torn (rrevailed. In¬ 
vestigations made hy agricultural engineers reveal that when 
this method is used ahoiit 8'/< of the total time in the field is 
occupied for turning and traveling on the headlands. In 
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otlior words, of (lie tiiiio spent in tlie field is not used 
for plowiii”'. 

IMowin^i' lields in the oilier nianiun', lo'i'iiin" the plows in 

llie "round eontinnidly, 
means that aetnal |)low- 
in^- is done eontinn- 
oiisly, with no lime lost 
for travel on headlands. 

h'armers Bulletin \o. 
lot."), pnhiished tiy the 
I'niled States Depart- 
meiil of Afirienltiire, 
shows many dilTerent 
plans id' laynifT out 
fields for plowing' with 
tractors. Fifinres 2ti, 2tl and t!l ri'pre.senl three of these dif- 
I'erenl melhods for plouiiie lields where Hie plows are kept in 
the "'round eoiilinnall\ h'lyiire Al shows an irregnlar field. 
All fields of this nature, whidher of a re; 4 'nhir or an irresnlar 
shape, nia,v he plowed hy keepiii”' the |ih)W's in the ground 
emit innally. When 
sneli methods are nsisl, 
the eorners nsiiall,\' do 
not plow out full, anil 
it is enstomary In rnn 
diagonally across the 
field to elean up these 
corner turns This 
method periiiils plow¬ 
ing all the time with¬ 
out hisses on head¬ 
lands. It alforils a 
plan for doing I he 
greatest amount of work in a da,v This is due to the fact 
that plowing is going on all the time. Where the fanner can 
earr,v out such a method and aeen.stom himself to this plan 




I’lowiim iiroiind t»in' siimli' 
l);i( k Inrrttw I'lnws |t>|l in tiioiind iii 

tiirimiL' < ()i iifi -s 
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it, will be fomul the best for fields of any sliaj)e, rejriilar 
or irrefjiilar, level or rolliii.u'. It is well tbat this be n'iveii 
serious eousiderat ion 

Some ol tbe most siieei'ssrni nieebanii'al-powcu' I’ar-niers are 
nsin^r tins latter nnhliod in tlunr ])lo\\ nip;-—plow in; 4 ‘ trom tbe 
I'enter' out one year 
and I'roin tbe outside 
in tbe next year, to 
kee|i tbe lainl level 
They have found that 
they ean do more 
work in that wa\, 
and pack tbe irroiind 
h'ss than by ploxviii” 
in an\' otber niannei' 
whieb iniKbt rail for 
(Irivino tbe tractor 
over the headlands a 
good many times. 

'I’lie illustrations and this information may be used in lay¬ 
ing ont fields for work of this sort. Ilari'owinu ean also be 
done in a eonlinnons manner; ami if it is necessary, and 

power available, a bar- 
row ma>- be run di¬ 
rect ly belli ml a |)low in 
a lielcl tbat is big 
enough for the use of 
sneh combinations. 

Capacity.--'rhe rate 
of travel and tbe con¬ 
stancy id‘ work are the 
two biggest fai'tors in 
tbe capacity' per plow 
for tractor work. It 
is obvious tbat if a |)hiw is ke])t going all day, more can be 
aceomplished than if freipient stoiis are made. Sneh stops 



Fi<i. -1). -Sl.'irtniu ;\l oujsi(}t‘ nf .md 
workitit: tttw ;ii d (i ntci. 



L’X ritiWIIIkl tlnUt'D.ll vl(i|)<k wht'M 

|t!<t\\inu wtis 'vinilf'tl nl oiiKpIo, ^\■ln•|v- 
Itm t')\\;inl iin‘ ct-nlri til fudtl 
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niiiy be diio to ti'iictor ti'oiililc or lo pbiw li'oiililr. 'riicii, too, 
tlu'.v may be due lo tiirrdiii; on llie beadlands, AVbile tiirii- 
iiijr on the lieadbiiids is lili'nilly nol a slop, yet Ibe process 
of plou-iiii; is delayed. It is clear lhal the slioi-ler llic 

tii'Ids Ibe iiioi'e time will 
be spent Inrriine about on 
tile headlands. If a sin- 
pie “I I" biillom were 
kept plow inp eontinnaily 
for a teii-boiir ila.v, at a 
rale of three miles pel’ 
hour. 1.24 acres emild be 
plowed .\ two-bottom 
plow would cover S.4S 

acres, a Ihree-bollom 
Flu, ail.-I'lowin^ nTeieihir liel.K in ,070 

a foul -bottom plow would 

eovci- 1(1.'hi aei’i's, and a li\e-bol(om plow ’il 2 acres. 

l''rom bulletins issued li.\ tlie Depart iiieni of .\prieult lire 
it has been found tliat llii' a\erape da.i s work of plowiiip in 
different localities in both spriiip and fall work is— 

O'* jK'tDS [)('!• il:iv uilli UlmttDiii uittiLjs 
7.77 ‘ ‘ ‘' ‘ ‘ ' ‘ i'l Imt! Dill ‘ ‘ 

i(i4;{ “ “ “ “ n.Dtit'iu “ 

Tile fipiii'es here piven were undoiihtedl,\' palliereil from farm¬ 
ers who plowed “ill lands." It is eerlain lhal In’ plowinp 
around the tii’Ids eontiiiiially as iiieiilioiied aboie that tlii’se 
capacities may be materially increased 

Till’ lipiires represent averapes, wliieli are beinp obtained 
in actual prai’tiee. Krom the theoretical da.i-'s work, at t! 
miles [ler lioiir, it is plain that (be averape tractor in prai’liee, 
with a two-liottom paiip plow, does 2 IS aeri’s less, wberi’iis 
with a )5-liottom panp plow, 4.!)b acres less are done. This 
is ai’coiinted for by frei|ueiil stops and (iirniiip on the head¬ 
lands. If the operator of this oiitlil will, thi’i’erore, carefully 
• nullctiiis No U104. Kin.”, non, 7111, lOS-l. S 1 1 oml 997 . 
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analyse his fields as sIkiuii in the |)ai'a<ri'a|ih on "Laynitf out 

h'lehls.” it is e\idenl tliat llieic is an oii|iorl iiiiilx to iTierease 

the tiseiulness ot such an oiitiil eonsiderahls 

hdie plan ol plo\\ine lands whefe the h'aetoi' is kept u'ointt; 

eonliniially and rephiwniL; t lie eoi-nei’s ulien finished should 

h(‘an aid iti ^tet I inp nia\niiniii capaeit.N out oranoiillit. Since 

the (piality of the work 

is ill no uay rediieed, it 

should he t he luirpose of 

ex’ery ]) 0 U'ef fariiier to 

reiiieiiiher tins, and 

work aceordinplx 'I'he 

method may he used in 

field of any shape, work 

inp’ out just as well III 

sipiare and reetanpuhir 

. ' I e. PI -Plewiiw iiici:iil.o lictils witti 

fields as in Irianpiilar . ..mimieiis .. 

and irrep'iilarly shaped 

fields. Creeks, pnllies, and wood lots freipienlly aeeount for 
irri'piilarit les in lields, and this method will til in well for 
eapaeilj work in plow nip with the tractor. 

Draft. 'I'he lollowinp' tahle paves some lipiu'es on the draft 
of ]ilo\\s eoverinp some li\e hundred tests of plows tiiade 
dliritip the past siwen jears. 'I’liese lipiires, tlieiad'ore, present 
averapes on maii\ lesis made in prai'tiealix all our plain 
prowinp stales, and in ('anada .\\(‘rapes are piveii and the 
results of tests in each ease are elearix shown The lipures 
do not aeeount for improper liiteliinp llilehinp is an element 
that materially affeels the linal results. 



1)K\PT I’Mf \|;i. 

1 M'll OK 1'’ 

rcRow Sfc'tion 

S.'nuly s(nl 


M INiunda 

S:ni<lv Id;(mi nioisl 


;*.-4 

S:iinly In.-iin tli \ . . 


A 

Srimly cl:i_\ Idiimi nKii-sI 


r.-i; • ‘ 

*S;in(l\ cl;i\ lo.-mt ilr\ 


<;-7 

loam moist 


0-7 “ 

(May loam <lr\ 


7-S 

Heavy clay lirv 
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Draft per Square 1\cm of Di ukovv Section - Cuntimiod 


TI(‘avy I'lav sml ... , 10-11 Pounds 

Virgin Prnii ‘10 land—cla^ moist .... Ill-llt “ 

Virj;iii I’raii'io land clay drv .. .. 1 l-lTi “ 

Oiniilio inotsl . . . Id-lS “ 

(.liinitio dry ... . 111-20 “ 

Dry adoho . 20-2.1 “ 


P''rom this tiililc one ciiii roiuUly’ iimlor.staiul wliy .some trac¬ 
tors, ill rcrlaiii localities, pull jilows with case, while in others 
thiis is a ilil'lieiiil job. If Ihe operator of I lie tractor wiH 
familiarize himself willi the soil conilitions iiiuler which the 
tractor is to work, it will he much easier to aiiiu'eeiate what 
lie ma.v ex|iecl in Ihe way of performance with his tractor 
and plows, and also whether it is host to iist‘ a plow with two 
14-ineh bottoms or two 12-iiich holloms, or even a jilow with 
one Hi-inch hotloin. A fact that should not he lost sight 
of is that plowing u|i a grade with the tractor will take 
considerably inori' jiower than running on level ground. A 
good rule to follow is to add 1', of Ihe tractor’s weight 
for every \''/< in grade to the draft of the plows as lignred 
out from the table given above. With a tractor of 280(1 
pounds weight, therefore, going up a grade of (.‘i ft. in 
100 ft.) of the weight or (li X 2.S00 jionnds) = 84 

pounds, should he added to the draft of llii' |)lows, as lignred 
from the ahove table to suit Ihe soil that is being plowial. 

Field tests revi'al the fact that improper hitidiing can add 
as miieli as .'14% to the draft of a ]ilow on a three-hottoin 
traetor-gang Added to this is the fad that poor plow¬ 
ing is bound to be the result of such hilidies. Poor jilowing 
not alone adds draft, which means added e.'viionse beean.se of 
the increased find used, hid .ieopardizes Ihe crop yields, which 
means a loss in output and conseiiueritly reduced income. This 
is vitally more important. 

According to Prof. J. W. Sanhorn, a [ilow will show its 
lightest draft when set to cut the widest furrow of which 
it is capable, lie also .states that 42 per cent of all draft 
is iLsed nj) by the share and the landside. 
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At the Iltit'a trials, roinlnclrd by ihc Xc'w Yarlc Ajrri<'iil- 
tural Sdcirly, it was I'oiiiul that pci’ ccnl of Ihc draft of 
a plow was caused by the ciiltiiic' of llic furrow slice, .'!■') per 
cent by the friction of the sole of thi' ])lo\\, and 1(1 per cent 
t)y the work of liftiiif; and tnriiinc’ the furrow. 

Sanborn also made some tests to determine \\lial elfi’ct a 
rollinji- coulter had on draft and the followino- labh’ shows his 
results. A ])low similar to a sod breaker plowin.H’ tuo-\ear-old 
clover sod. 


l-.yllll'M KN I' 


Sl/.K (11’ Fl'HUOW 

roTM, i)K \h”r 

i\ roi \i)s 

Dii \pr 

1N(’H 

Kl ({ROW 

MM TIOM 

Sod plow u it h w luM't 1 

.'Ollltol 

.') \ 1 (IS" 

L’SM) 1^‘) 

;{oL' 1 

Sod jilow \\ it limit w lit't 
Ditt'creiHH' .... 

,d roiiJlt r 

\ 111 

:)l.!7.-, 
17..')ii ! 

1 

1 4r);i 


'i'bis .sliows that the eoiilti’r rediieed the draft 2()..S() per cent 
and addl'd to lhal did a heller .job of plowiii”'. 

In a sei’ies of tests eondiieled later on sod lhal was con¬ 
siderably di’ier than before, the following labh’ shows the 
results: 


h\'l’ 1 

.'sl/.h OF FfUKOW 

'n)T\o DU \F’r 

IN fOt \DS 

IH< \ Fr l‘KK 

s-OFAKK INCH 

FIKKOW 

SLICK 

Sod plow with wlioci 1 
Sod plow without wliot 
DinVroiu'o . 

'oiiltor 
d foulf(‘r 

»i 17" \ 1 1 (51" 

d n.l" X IJ.17" 

7U..i.l 

ddl.si: 

to..".:; 

lO.iSO 

.s.(;]i5 

2.1 84 


In this the use of rolling eonlters reduced the draft 2.').;i4 
per cent tier jilow. 

Jn a series of tests made at the Ohio State l'ni\ersily to get 
a comparison belwei’ii the draft of a disc |dow and mold-board 
plow under the, same eoinlilions, the following data were 
obtained: 
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1 

DRAFT PER 

ri.ow 1 

SiV.K OF KUlUvOW 

TOTAL DRAFT 

IN I’OlfND.S 1 

SgiiARE INCH 

OF FURROW 

.SKCTION 




J’OUNDS 

Mold hoMrd 

l‘J.7" \ ()!!.;" 

! Di^ii 7 

i; !i.s 

l)()u])lo I>is(' .... j 

111. 1" \ L'" 

7s.'.. [ 

1 


'I’liis shows a. slight savin”' in ihiwct. In ncni'i'al, liov.cvoii, 
(lie I'ai-I tlial a disc plnu iiia\ "n inlo a cci'lain land and do 
llio woj'k llial a mold-hoard plow niiaht nol do, corn al con- 
sidcrablv niori' expense id" power, would make it well woi'lh 
■\\liile. Therefore, eoiiiparisons of llii' power ri-qiiired to plow 
with a niold-hoard anil disc ai'e nol so important. 

If is wi'll to remeniher that rediieed draft -or perhaps it 
should he termed ‘'li”lit draft "--does nol, alwa.rs mean eiiod 
plowiiie'. (lood plowiiie will reipiire more power than poor 
plowiiij;' at the same depth and in the same sod. Two plows 
of diffei'ent make, |ilow'in"' the same dejith, the same width, 
and in the same soil under idi-ntieal eonditions, nia,\' sliow a 
vast ditl'erenee in draft per sipiari' iiieli of furrow sect ion or per 
bottom. It is well to remeniher that to make eomparisons 
at all it is neeessaiw to have like eonditions I’iowiiifi is im¬ 
portant and deserves a f^'rinit deal of eonsideralion from the 
operator of the tractor and of the iilow, (lood work should 
always he the first eonsiilerat ion. 

Till-; Disc I’l.iiw 

As previously stated, the fiinelion of disi- plows is the 
same as that of the mold-hoard type. They are, howi'ver, of 
more recent development and eonsiderahl.v different in desi^^n 
and construct ion. 

Types, Sizes, and Rating. The most eomnion type are 
lever or hand lift, and aiitomatie or power lift. The former 
is the earlier type. 'I’o do awa.v with (he neeessil.v of an 
extra man on the jilows, (he jiower lift was developed. By 
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the aid of a liflinn' (Icvice, di'ivcii fi-oni one of the wlieels, 
usually llic land \\licel, the Iractor (iperaloi' ran eoiilrol the 
“lil’1 ii|i:;'-out ” of the yi'ourid or '‘ idi inp'in” (jf llie |)lows by 
merely pulline’ |he trip I’ope, 

Disc pious, like mold board plows, are rated m si/.es by 
the number of discs there ari' iii the plow eaue. 'I'bese discs 
vary in diameter on <lil1'ereut makes of plows from 31 inch(*s 
tu 28 and even 2>() iiiehes 'I'he iiiosl eoiiiiuon si/.e, however, 
is 21 or- 2ti iiiehi's 111 diameter-. This uoiilil pi'i'iiiil plowiiie- to 
a (b‘|itli of li! ilK-hes. The width i-iit by a ilisi- jrlow is less 



l-’Ki U-J. 'l'e|> ri'‘\\ III III. ill'-i ]ie\\rlUltt illsI- plew 


than by a moldboard plow, .iiid \ai-ies IToiii (I iiiebes to 10 
iiu-h(‘s. Some makr-s iiia_\ e\eii be sr-l to cut a wirh'i- or nar- 
I'owei- fiii-i-ow. I'he iiiosi 1-0111111011 wiiltli, however-, is 8 iui-lu“s. 
Disc |)Iow ”au;^s for- tiar-toi' use, like iiiold-boai'd |ilow-s, may 
be had in si/es raiiaiiit; fi'om two discs to eieht or l(‘U. The 
three and four disc si/.e is the most popular and on this size 
an extra disi- may often be altadied when plowiipe: (-onditions 
will ]iermit. Disc jilows, Iherelori', are rated as two-dise, 
tlirei'-dise, foiil'-dise, etc. 1 iiless speeiall,\' noted, the discs 
would jirobably be 21 or 2ti im-lii's in diaiiii'ler. 'I'here are 
slight diU'ereiiees, but oul\ in such items as apply to each 
mail 11 facturer’s designs. 
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Hitching and Field Operation.—11 iiuiy be seen from the 
illustrations that liiteliing dise plows is eonsiderably diftVrent 
from that of any otliei- type. In Ilii> lirst place, the slupie of 
the furrow cut is diUVrent. It has a round bottom as illns- 
trated. Most disc ])lows may be set to cut (i, 8, or 10 inches 
wide. This does not necessarily mean a corresponding differ- 



l-'ic. .■>!>—A i;<«m 1 liili'li h'liulli for ihicp-disc plow. 


ence in depth. Depths are sisuired by lever adjuslmciils and 
the use of disc blades of different diameters. 

The width of the furrows is iisiiall,\' measured from |)eak 
to peak at the boftoiii. The depth is usually measured to 
the bottom or deepiest part of the furrow. The width cut is 
usually determined by the power available or the hardness 
of the soil. If, therefore, very hard soil is to be plowed, le.ss 





ij'1—j 

I'-O 





Flti. —A liit< li w il li w mIc (li iiw Imi tor t w o o'’ six discs cjud 


width should be used to reduce the draft. Il will also do 
better work because each disc will have less ground to iilow. 
On practically all modern disc jilows there is provision made 
for varying tlu‘ width of cut. I’siialfv a scries of holes or 
notches on the main frame allows for this, h’reipientl.v they 
are marked to facilitate tins work. It is rarely necessar.v to 
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chaiifje a scUinj; after the eorrect or most prai'lloal width lias 
been determined by held \\ork. This, of eoiii'se. depends, as 
said above, on soil eondilions uilli r'erer-miee (o iiai'diiess or 
jmwer availalile. 

Tlie ('enter line of draft on a disc plow falls ('onsideral)ly 
nearer tlie furrow nail than on a mold-board for the same 
numlier of plows. 'I’liis is due to their peeiiliar action in tlie 
soil and also I he nai'- 
I'ower widt h w hieh 1 hey 
(•III . As said liefore, the 
width ent is small lie- 
cause of its consider¬ 
ably liarder or lieavicr 
draft, occasioned by I he 
soil condil ions in w Inch 
disc plows are 1o lie 
used. On a plow, how¬ 
ever, of 4 discs cut line; 
say (j or 8 inches w ide 
and to inches deep. Hie 
center line of drafl 
would lie appi'o.vimately 
it inches from the 'edyc 
of the ])recediiio furrow, 
tint this is not a se1 
liKure. It will change 
w if h tlie hardness of I he 
soil, witli the pounds 
pull, lliererorc. 'I'licn, loo, the an”le at wtiicli Hie disc is set 
lias an inliueiiee. 4'lie tractor operator, however, will easil.v 
tind the exact jilace on the plow to which to couple his draw 
bar or chain. If the plow lends to "tail" that is, if the 
rear jiart creeps toward Hie land and oiil of the furrow—it 
will tie nece.ssary to hitidi nearer the land or Hie ri"lit-liand 
■side of the plow. The reverse is true if Hie plow “tails" 
toward the jilowed ground. 
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The point ot' hitch on Iho tractor draw l):ir, if if can l)e 
sot, should 1 ) 1 “ cinisidci'iilily lower' than wlicii niold-hoai'd ])lows 
ai'e nsed. I'MiidlN, I'r'orn Id lo 12 inches in height IVoiii the 
ttronnd will he found salisfacloi'y. if lire tractor' di'iiw har 
will not allow such low liilchirio^ it may he ncccssai'y to 
leng'thcn lire hilcliino hai' oi' chains considi'i'ahly, particidai'ly 
in deep plo')vino'. I1 is a "'(lod I'ule to use as shiii't a chain 
as ])ossible and hitch it as close to the center of pull on the 
tractor' as consistent. The oi'diiiaiy liuiofli r'erpiired with a 
tractoi' draw hai' lu'iolit ot' Id oi' 12 inches will hi“ ahont 48 oi' 
hd inches loiio, which will pci'iiiil easy turiiirig and, in j!:cn- 
ei'al, iti'ove \ei'y salisrai'loiy and pi'actii-al. 

The real' fni'i'rjw wheel servi's as a sleadyinjr nieiuher in 
plowiii"'. It sliouhl set ,sn that it holds the plow in true run- 
ninc' line. In other words, llii' disc plow, like the iiiold-hoai'd 
type, should I'liii true and si rainlit. The hest way lo test it 
is to observe llial the land wheel runs perl'cctiy true. This 
should not show aii\ simi of an aiiylc Skiildiiio' action of 
the ])low instanli.\' reveals improper ad.justiiient soincwliere 
and this land is a ociod “ lell-lalc.'’ Ol'len the rear furrow 
wheel has a set scicw adjustment that ]ierniits “jivinp' it a 
little “lead” away from the laud. If careriilly sel, it will 
help to keep the )ilow running correctly. I'lidcr no circum¬ 
stances should this rear I'lirrow wheel lead toward the land. 
It should he sel very careriilly to oct it to work properly. 
This is particularly true and iioliceable when plowiii”; a land 
with a contiiiiioiis riirrow around the Held. 

The front furrow wheel should also be set to run true. It 
requires only a very little to steady the jilows and help them 
to run true. ,\c\'er ha\'e any “lead” on the front furrow' 
wheel away from the land, or else it will be hard to kec]) the 
plows o|ieralino' correclly. It may he necessary, due lo very 
hard plowing, lo lead this wheel considerably and in such 
eases it should he toward the furrow wall. This adjustment 
usually is made hy a draH'-link or har which is coupled be¬ 
tween the wheel spindle itself and the draw' har or draw 
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(‘hains. This, i) will ho soon, is also I ho stooi iiij;’ dovii'o for 
tlio i)low, and ko(‘ps il following' lhi‘ ti’aotor proporly, a mat- 
tor of iinpoi-fanoo, ])ar'1 ioulai'l\ \\ lion [ilnwinL; around and 
around a fiohl ooni iiuioiisly. A propoi’ liiPdi on llic' draw¬ 
bar, howoxor, will oliminali' any londoiii’y of (lioso wlu'ols to 
work oilhor to or froiii llio land 'I'ho piu fool liiloh will foroo 
the plow to run oxaotly slraiylit In snob oases, I hose wheels, 
_with the land wheel, will li,i\o onl\ (o snppoil llio discs to 
keo|i them rnniiiny al a unilonii deplli. 

Owino' to the tael lhal 1 ho power lifl disc plow has so 
many more piooos and parks Ilian llio lo\or lifl, inoro ad.pist- 
nionls need bo made. 

'I'liese \aiions joinis 
are all lilted, and nil 
loss o\ery pari is 
ke|it see,irel,\- boltoil 
the riyidily is ooii- 
sidorably rodiieod 
Care slionld be exer- 
oisod, fliereroro. lo be 
snri* lhal all liollod r'K; ;n; l-’miew disi pidwiMl 

.joints are alwa,\s 

ver,\' well seemed and liylil. II is iiiiporlani lo see lhal this 
f.V]io plow is alw i,\s rnniiiiie' level. The rear wheel should bo 
sot proporl.v so that I he spriiin' in llii'se various parts when 
under load does iiol llirow the plow out of lino oiion‘;'h to 
pri'vont its proper work. The vorlieal hileh on disc plows 
should be ooiisiderably lower Ilian iiiold-board l,v|)os. 

When .several "aiiys are In be liiti'hod behind Iho traetor, 
a, bilob, snoli as hero illiislrated, is desirable. Il will oom- 
lilioate matters to hileh with ean^'s, \ el when Iho lands are 
larfi'e and llio power is available, il can bo done snoeossfiilly 
and eoonomioall.v, d hi' whole problem is after all one of 
ilnal results. Since Iho disc plow is made for diflieull plow- 
inir .jobs, one f;an<r instead of several is most eoniiiionl.v used. 
hTirthorniore, it is desirable because of the hilehin<!' problems. 
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The hitcliiiifr has an influence nn (he tui'uiiif^, which compli¬ 
cates maffet's instead of siin])lityin" them. 

Many times llie I'arinei' will find jdowin" so difficult that 
it is almost, and often it is, impossihle to keep tlie plow in 
the {;i'oiind. It will .jump oul coidiniially, pai'tie\dai'l.v at fho 
real’ end. It may lie said lhaf yroinnl as hard as this should 
not be lilowed, yet plowinjj must he done. In such eases 
ncijrhts ma.\' lie added to the i-eae fnerow wheel. Even a, 
special <‘xtia heavy wheel, (ilus the weif;hls, is somelimi's 
necessary. On some jilows as imndL as .'lOO pounds extra 
wi'ij'hl is added to iielp hokl the plow in the yround. 

In most localities 
where discs are used, 
]ilow ine- may he done, 
in lands, liy methods' 
similar to those used 
in niold-hoai’d plow¬ 
ing. Where laroe 
areas are to he 
plowed, eonlinnons 
tilowiii).;- is best. Tile 
most common method 
is the tiirniiifr to the 
left. This necessi- 
lales liefrinninff at 
the outer edc'e of the 
lield, and fjraduall.v 
working; toward the 
center. Turning the 
corners means of 
course running up on the plowed proiind wilh the tractor, 
in oi'der to ha\'e I he plows cut out the corners. Even if this 
method is used, it is desirable to [ilow through the field 
diagonally, to [dow the cornel's thoroughly, liy using the 
method of starting in the cenler of the lield and working 
outward, it is customary to turn to the right. In this 
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inc'thod the ti'actor does not need to fi'iivel on the plowed 
lands when tnvnin'i'. It is eiistoinai'v to he^jn just as when 
|)lowin';' with the inold-hoani plows, hiopmp at the end until 
snl'fieieiit land is a\ailahle Ini' eoiitiiiiions ^oint; It will he 
necessary to plow thi'oueh the eoriiers illanoiiall.N' to he sure 
all the land is I horoiifrlilx ploweil and reail\ for the disc 
harrow. 

iS'r/'o/irr.v are usually fnriiished with all disc plows. These 
are of various shapes and designs Their pnrposi' is to scrape 
the plowed furrow from the disc anil help turn and pulverize 
it in soils where this is neeessar\. Sheky or wa\,\' lands will 
not I'lear the disc without the aid of the si-raper. In such 
lands a scraper should he carefully ad.pisted as to heielil 
and ane'lis The orealesl risk lies in selling the scraper so low 
that It will increase i he draft of the plow eoiisidcrahly, due 
to the fa'-t that the scraper tends lo leiniwe and liirii the fur¬ 
row too low on the clise. This point is iinporlaiil and needs 
sfieeial care. A yood rule lo follow Is alwa,\s lo set these 
serapi'i's as hiyh as possihle and still |)eriiiil them lo ilo their 
work of i leaniii”' the disc blade and liirniny the furrow slice. 
In some dry or hard land plowiiiy, the scrapers may he re¬ 
moved entirely. Ili're they will he found really lo hinder 
yood piilveriziny Iry their ailimi on the furrow slici '. 1 f it IS 

[lossihle lo do yood work wilhoni Ihem, they should liy all 
nieaiis he hd'l oil. In many cases where plowiny is done at a 
rate of travel of from L’fk lo d miles per hour, the sci'ajiers 
will [irove of no value. In such instances the draft of the 
plow will he materially lower than when they are used. 

Capacity.—'I'lie amount of work I hat may he done in a day 
with a disc plow, like that of a mold-hoard plow, de]iends 
on the size of plows used ( w idl h cut 1. t he rate oft ravel of the 
tractor, and on the size of the lands heiiiy |)lowed If is safe 
to sa.v that on an axeraye of from l''i to 2 acres per da.y may 
be plowed ])er disc, ciittiiiy 7 or S inches wide. This is from 
■!*/■; !<' 4 acres for a two-disc plow, and from fiVi to 6 acres 
for a d-disc plow, 7 to <S acres with a 4-disc, S'J'i to 10 with 
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a r)-(lisi- and 10'/^ to 12 witli a (i-disc plow. This accounts for 
a rate of travel of about 2'.j ludes an hour, and in avoraRC 
sized lands as will be rtenerally found in localities where disc 
])lo\vs are nsc'd. Since |ilowine with thes(' plows is done 
under unusual condilions, i1 will be safe to assunie that, 
the rate of travel will rarely e.vceed 2'j iinles per hour for 
disc ]ilowiii}j. When [lower is available and conditions favor¬ 
able a speed of 3 to 3tb miles an hour is ilcsiralile. 

Draft.—Since disc plowing is usually done in localities' 
where tlm cronnd is vei’y sticky as wadi as whei'e it is ver,v 
dry and hard, it follows that I he drafi [ler plow, or [ler inidi 
of fui'row section Inrned, is creater than in mold hoard 
[ilowinfr. In stick) or so-calli'd wav lands, the soil is dani]) 
and heav)’: and while it is reall)- more a cpicslion of pro|ier 
scourinn'. the actual draft per sipiare nudi of furrow section 
is about that "iven for enmbo in the tabh' on page 2!). 

Dry adobe ina.v, at certain times id' the yimr, and in certain 
localities, show a draft of al least twice' or threi' times that 
given in the tabh'. It is safe lo assume that in gi'iiei-al the 
figuri'S given in Ihe table will ap|il) lo disc plows as well as 
mold-board plows, d'lie t) pc of plow has less inlincnci' I ban 
the type of sod. 

Repairs.- Since Ihe share is Ihe “hnsini'ss ('iid" of the 
mold board [ilow, and since it does the most work, it usually 
wears the most. The tri'atmeni givi'ii win-n shari's d('|)ends 
on the malc'i'ial from whii'h they ai'e made'. Soft l•('nler steel 
shares are most commonly useil. Soft I'l'nli'r sli'i'l, as ex- 
[daine'd [ireviousl), is made' ed' Iwei piei'cs ed' e'rncilde' steel 
weldi'd to I'ach side ed’ a I'l'nter |ui'e'i' of low carbon soft steel. 
The two steel materials are' about -y.-i ed’ an inch thick, while 
the centei- is about -t'lc, of tin inch I hick. 'I’his gives a ma¬ 
terial that can be bi'iit lo llu' shape ed' a share or mold-board, 
and hold this shaiie, wdnU' the oute'r layi'r of stei'l is hardened 
or tempered to a glass harelness. In manufacture they have 
a crucible slee'l [lii'i'e weleli'd lo the point, as shown in Figure 
C al l>. This adds e.xtra steel where' the wear is most severe. 
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Shares also wear away rapidly aloiin their ed<;es and at the 
wiiifC. ('rueil)le shai'es are made ol' a piece ol' erneible steel 
tlirou”'hout. It is a solid material and lakes an extremely 
hard teiniier. Tn this ease, howexer, it is proxiiled with the 
additional steel point, as in tlie sold l■enler sliares 

ShiirjiriiiiK/ thi Shun- - l''ienre 40 shows a liadl,\ worn soft 
center steel share, 'I'o U'et tins re-poinled and sharpened calls 
^for aide hlaeksmitliiiie' Whether this work is to be done by 
the farmer, in his own 
repair shop, or by the 
reptnlar sniith,v, it must 
be done eorreetlv. One 
of the best wa,\'s is to 
}ret a plale id' erneildi' 
steel and weld on, as 
showTi. I’.y followiny 
Ibis niidhod, the worn 
share nia,v be sharp¬ 
ened--or pointed, as 
it is often termed - 
and 1) r o ii p- h I hack 
nearly to its original 
shape. An old rasp 
makes a pood plow |)oinl. It ma,\' be semi by lirsi drawinp the 
tein|)er and heiidiiip il, as shown, how well the rasp lends 
ilself to this work. 'I’o w(4d it to the share is the ob.jeel. 'I'he 
handling of snidi work is biw-ond the inirpose id' these idiai)- 
ti'l's. The imrpose, of course, is to pet as near the original 
shape as imssible, and to draw tin' outside or hard steel pieces 
over the soft center and properl,v widil Iheni so that when 
hardened thc,v |)resent a hard sharp ciitlinp surface to the 
pi'onnd. The niiniber of tunes a share should be sharpened 
depends on the soil in which il is used, Dnll shares should 
never be used. 

Crucible shares are iind'erabfy used in eriHy sand and 
such soils as wmdd wear away the outside of soft center stock 






40 


KAK.M i';Qrri’.Mi<:NT 


too I'jipidly. To sluirpoii, oi’ poitil, they iiuiy he heated and 
drawn out on an aiivd. Cast sliares with ehilhal snid'aecs 
and ed^'es are also tor use in sneh soils, and are even luirder 
than erucihle sliari's 'I’hey reipiire priiidiiii;' to .shar|)en them 
only. A O'l'ind-stone or emor\ whi'el will enable the operator 
to do this salisl'acdoi'ily 'I’hey cannot he hainniered at all. 
Their nse is eonlined hi soils \\heri‘ eilher of the other types 
wonhl wear away loo rapidly to he praelieal. 

Al'ler a soft eenler share has been re-pointed and a idiilled 
•surface re-shar|iened three or four limes, it will lii' impossible 
to ”el anywhere near' its orifijinal 
shape and it must he replaced by 
a new shai'c. (Ireat care should 
he exercised in doin^ this work to 
he snri' that the snelion and the 
land of the share are the same as 
w hen the shari’ was ni'w. 

The illustrations show a few 
steps in this process of sharjien- 

iii^ plowshares whieh may hidp 
Fie., af).--ItiirniiK'rim; soil- ,. ... -.i i ’ i 

eeiitiT sircl sh.iir for one iintaiiiiliar with the. work. 

sliai-ficning. Sliplit variations in the way of 

doiiip it will alwa.vs he found. 

Kx])erienee will reveal the easiest and best way. Temper- 

iiifr is imiiorlaiil, of course, and must he very carefully 

done to insure a hard surface. To lest the hardness is jdso 

imimrtaiit. By hreakiny the corner off an old tile and nsiiif; 

its sharp edge on the siirfaei' of the share, the hardness may 

he tried. The sharp eorner of the tih', when pressed as if to 

seratidi the snrfiicix will slide o\er it as Ihongh on glass. If, 

however, there are ;in,v soft spots, the tile will instantly stick 

and dig into them. This is a tine lest to determine the surface 

hardness of anv plow hottoni. These surfaei's should he hard 

enough so that the lile will not lake hold, hut slide around 

very easily 1111110111 any tendency to stick. After the .share 

has been hardened—or tempered, as it is very often termed — 
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it should he "rround atid cai’crully polished To pod a good 
eieaii, siiioolh siii'laee siu-li work' should he ])aiuslakiug. 

tiharjieuiiKj llii />i\c. The disc plow blade, hki' the shai’e 
of a inold-hojii'd ])ln\\, should lie sliaep to do good uork, 'I'he 
best iTielhod of sliai piuiiug il is to roll the edges. The shai’peii- 
iiig angle should al\\a\s he on the outside, so that it will cut 
elean and do it in the easiest way II' the edge luiist he shaf|)- 
eni'd hy grinding', the griudiiig shoiihl always he done on the 
outside of I he hlade When griiidiug is done, rare should 
he exereised to keep froui healing the hlade, heeaiise this 
■ioflens the iiietal h,\ drawing any temper it iii.iy ha\e. Koll- 
itig, lio\\e\'er, is preferahle and wherexer faeilities are ax'aih 

xJ - 
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r’lc. worn -stil I I t'liti'i sliiiio, />, IJc-h-lia i ih'JXmI sol'I- 

I fill l-l f«'l sll.ii f 

able, tliis should he done, heeause in this rolling proeess the 
nietal is eoiupressed,' gi\ing deeuled lendeiiey lo liarileii the 
eutling edge of the dise hlade 

l‘(il(‘]ihi<i llii' Mohl-lloii 1(1 the shin of the iiiohhhoard 
lias heen worn away, a new pateh of eriieihle steel or <i |)ieee 
of file steel should he welded on the xxorii plaee. Care 
should he taken not to disliirh the shape of this mold-hoard, 
or il iiiiiy prevent the proper working of the plow The mold- 
hoard should then he ground at this repaired plaee and 
polished very earefiill.x to get a suioolh siirfaee. 

iSV/■((/'(//i C a (ho/ IIk This, loo, is an expert s task 

and should he very earefull,\' done The eu' is the best 
strjiight edge iind will rexetil ,)usl where tin* hetiiu must he 
hammered to get it straight, A very low heal should he 
used to he sure that the heam is not injured I sutdiy only 
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one l)eiun of a two- or tliree-boltniii plow needs straisldening. 
Therefore, it is always a "dod plan lo see tljat the r(!])aired 
beam is exaelly like the olbers on Ibe plow—Ibis refers to Ibe 
bend of Ibe beam—and unless il is done and all beams are 
exactly alike, Ibe (ine-bolfom may not work well In fact, 
it may tlirow' out of action Ibe olbers wliereby only one, two, 
or three are used, rartienlarly is this true where it is set too 
deep. 

Since sharp idowshares lia\'e been so stroni’ly recoiiiinended 
in the ehaiiter on [ilows, the following- data, by Sanborn, 
are H'iven on I bis snbjeel 

In a series of lesis il was found lhal an old share repoinled 
and sliarjiened by a siiiilhy showed a differenee in dralt ol 
fi.7 per eeni in fa\oi' of a dull poiiil on the same plow, but 
an advanta”!' of .'iti per eenI in favor of an entirely new share 
over the resharpened one. 

lienee the im|Mirlanee of having the proper shape and ed^'e 
on the share. It illnsi rales very clearly bow miieli iiower 
may be eiilirely lost due lo dull shares on plows. Another 
frond example ina\ be riled wbieb is worthy of some eonsid- 
eration. Diirino the sninmer of IbDII, at Ibe \Vnini|)e'r' .Motor 
Trials, Iwo plows of six bolloms each and ol the same make 
and the saiiu‘ sl_\le of bottoms, presniiiably eiittiiifi' the same 
depth in the same soil and on the same day, showed a differ¬ 
enee of 4 .*) per emit in draft 4’he dillerenee was atirilniled 
mainly to the fact that one was a new plow with new bottoms 
especially sbariieneil, while the oilier had been used for 
several niontbs previous in plowiiijr' hard stony land. 

I jisrioRS 

Function.---The lister is, to all inlents and purposes, a plow. 
It has all the eharaeterisiles of the plow and is used for the 
same t>urpose as a plow. ldi(*retore, what has been said about 
the functions of the plow and about plow materials and care 
will apply equally well to listers. 
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l''if;'iir(' 41 shows lloil a li.slci- is iiiau-t ically a diiiililc plow. 
It will ho Holloed lliat thoi'o is a mold lioai'd and share on 
eaidi side of I ho ooiitor. 

The nso of I his ma- 
oliino is oonli7iod to 
looalilios whore the 
oroiind for wheal, 
oollon, or ooiai is 
listed, Sindi loealilii’s 
are often seini-arid, 
and Hie [nirpose of 
plant iiiw the m ain in 
listed rows is to make 
d possible for the 
pronnd to f^allier I lie moisinre in Hie furrow where the sin'll 
IS III he planled, to render it less likel\ to blow diiriny windy 
weather, and lo faeililale hriiieiny Hie ridires down onto the 
roots of the plani dnriny enlli\al ion lo ”('l Hiem well covered 
and to eonseiwe moisinre by the innhh. 

Types and Sizes. I'raet leally the same st,\le of lister is 
made by eaeli of the \arions luann fact nrers. alllioiiyli eaeli 
niaehine has idiaraelerisl les of its own. Machines aie made 
Hial will plow eillier a siiiyle row, or two or Hiree rows. 
•Mnlt i|ile-row maehines are made wilh setlinys Unit allow' 
rows to be planteil from :!li lo IS inelies apart. .\d.|nstments 
ean be made whieh will permit tins. The elioiee of one or 
Hie oilier depends on Ihe I'erHIily of Hie sod. Maehines of 
lever lift or power lift are proeiirable. The power lift, two- 
or t hree-row I ister, is eonsidered most prael ieal for I raelor nsi'. 
.Machines liaMny pro\ isions for iilani injr eil her eoHon or corn 
may be jiroenred. The dilVerenei' is in Ihe plani injj di'viee 
only. 

Hitching.—There is a considerable dill'erenee between Hie 
hitching of a lister and lhal of a common Jilow, in that the 
lister has no side draft 4'liis machine is made with a dnnblo 
mold-board, and the eenler line of draft is midway between 
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two bottoms on a doiiblo niacliiiio and directly in tlie center o 
one Tiiold-board on a single-row inaelune and on a tliree-ro\ 
niacliine, l'’or tractor use, this niachino is v('ry ol'tcn mad 
with power Id'tinc devices tliat may lie opciatc'd liy tlie trai 
tioneer from his position on tlie tractor. I’nllinc a trip ro]i 
will drop the liotloms onlo llic around, and b,\ the same mean 
I hey are lifted out of the c'roinid. 'I'he machine should h 
hilchi'd as close to the tractor as is coiivcniciii for tiirninfi 
hilclicd liiali enough so that it will carry an eiiiial load on id 
of the wheels which are usually used on a multiple-bolloii 



I''ni. 12.“■ Real \'ic\\ ol llll■(M'-llolnml Inicliir corn lisicr with nliuiliiii 
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machine. The dcscriiition of liilchiiio' liio'li and low and tin 
load on the wheels, in the discussion of “Flows.” ap]ilic; 
ei|iially well here. The ipiestioii of cetliiifi; a Iiioli or low 
liitcli on the lister, however, has the same ef'fecl on it as i 
lias on a conventional mold-hoard plow. The hitch point or 
the tractor should always be as near the center as possible. 

Field Operation.—This machine is slightly dirferent in lick 
operation from the mold-board plow, althoiif;h Ihe jiurposi 
is almost tli(‘ .same. Since it is the custom, when plowing ii 
the Fall, as when plowing in Spring, to open up this tick 
in ridges as the lister does, the operator should be particiilarlj 
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parpfiil lo drive as nearly in a straiylit line as is pi)ssil)le. Ft, 
makes a I>el1er Inokiny jol) for one tiling'. In the second place, 
in many localities smdi as 'fc.vas, Kansas, and Oklahoma, nheii 
the work is done in the Summer, il is enstoniary to e;et out 
with the lister in the h'all of I In' year and hi-eak these ridyes 
in the middle with “s\\ee|is” to h'vel the land for winter 
wheat. In West Ti'xas where these oi'iyinal ridyes ai’c opened 
again prel)aralory lo plantiny <-orn oi' collon this |)rocess is 



1*1. —l^islcr siiowine: l('\clin,^ l).\ mrans oi land wlicol. 


often Icrincd “ llack-hsliny.'' This operation is ;itso com¬ 
monly termed ".Middle lliislmy" ;ind Ihi' machine is often 
referi-ed to as the "Middle lliister 

AVhen single listing in the Spring for corn in Western 
Missouri, K;iiis:is, :ind Texas, it is customary lo idant at the 
same lime, Jiiid iiraelieall,\ all of the imiehines ma,v ho 
cipdiiped with planting devices which drill the I'orii in the 
bottom id' the rows and co\er il 'i’lie amoinil of corn planted 
depends, again, on tin' fertility of the soil Depth, too, has 
an influence. In nian\ machines siih-soilcrs are used as 
an altachment iinderiiealh the inold-hoiird to stir up the soil 
di)*eclly beneath where the seed is phiiiled Care should be 
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used not to set lliis sub-soilcv so deep that it afl’eets tli(‘ work 
of the machine and strains the maeliiiie as a whole. One of 
the first ad.iusimenis lo mak<‘ wlien worlune in 1he ti(‘l(l is 

l<i set I he inaehiiie to 



run level, lo sel it to 
siiil Ilu‘ depih. 'I'he ad¬ 
just menl can easily he 
made h\ means of tji(! 
Ie\ei's provided foi' this 
purpose. 

.\ller the seed is 
planted then’ an' dilTei'- 


eiil de\ lees used for I'ov- 


I'm.-It. - l.njer |,l„u-l.,n.' el'iim it. Shovels of va¬ 

rious kinds, or even 
ilisos, mav hi' usi'd for eo\'erine the sei'd 'I’he I'hoiee of one 
or the other depends on the soil eharai'lerisl les In many 
eases it is important to see that the eovi'riiio (le\'iees are not 
set so dei'p that they will dip' n|i or olheruise disliirh the 
seeds, and Ihiil lhe\ are not .set so shallow Unit Ihey will not 
cover pro|)erl,v, or so deep Unit 
they will cover loo When 

a disc is used for covering, it 
should hi' sel so I hat it will not 
dijr awtiy loo much of the rid"e, 
but will eover properly. On 
tuany machines of this kind press 
wheels are ii.scd to pack I he soil 
around the seed, but not directly 
above it. This is lo increase I he 
density and to pack the eroinid 
for hasteninir the prrowth of the I'. I.isn'r mvoi.|,-I,iis.. 

^ _ loi Jimltllo nuslinj: 

seed. The pre.ss wheels oflen form 

Ibe rear earri;i''e of the machine, also. In most ca.ses they are 
double, altboiiob Ibey ba\e the fnnelion of a siiijile wheel. 
Two sets of them are used on double row listers The scrapers 
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on these wheels slumhl he set v(‘ry close, so (h;it if Iho ground 
is a liHI(' slicky i( will nol build up on llic wheel, (aking np 
find dill which should he usimI lo eo\'ei' the seed and in so do¬ 
ing enlarge the wheel so as lo reduce the deplli of Ihe planting. 
I he purpose ot the double wheels is lo allow a place for Ihe 
small planis lo .sproul up 
on that portion which 
was nol pressed or packed 
down by Ihe wheels. 

The lifting iiieehaiiisiii 
on Ihe listers slioiihl he 
watched earefiilly lo see 
that it fiiiielions. || 
noeds alleiilion in liu- 
way of oiling as well, as 
do Ihe wIks'Is, whi"h 
should he greased al least 
oiiee a da.\. The seed inn 
nieehanisiii is iiolhiiig 
more nor less I haii a hop¬ 
per provided wil h a senes 
of idates whieli govern 
the amonnf ot corn or‘eol- 
loi- planted, 'file plates in.,\ be eilher ed-ed-drop or hole- 
drop. Various makes of coin pl.inlers have dilfereiil methods 
ol dropping Ihe seed from Ihe hoppc'r lo Ihe holloin of the fur¬ 
row made by the lister holloin. Lever ad.iiistmenis are pro¬ 
vided which govern Ihe deplh of lislingaiid |)lanliiig. After 
the lever is set, however, Ihe lifting or dropping of the plow- 
hack into position will nol disliirb Ihe deplh ad.jiisl iiieiit. This 
seeding device is iisiialli driven by a sproekel chain from one 
ol the wheels and a.\le or holh of them and is usually enclosed. 
However, il re(|uires .some care in llii' way of oiling to .see 
tlial it operates well 

( (irv dj Ihe /)’ot/om.s',--Lisler bottoms re(|nire Ihe same care 
that ordinary plow bottoms do, and whal is .said about this in 
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till' previous part of lliis chiiplor iip|)li(‘s lico'c. Scouring 
soiiu-tiiiies bocoiiios a factor here, as in l■c<^ulal• niold-lioard 
plows, and is largely due (o llic faci llial the |>lovshan‘ is 
not (dean and smooth. Conifers also may be used on these 
plows. 

('(in' of Ihi' Foiitls.- lake thos(' of an ordinary plow, the 
]ioiids of the lister need ri'iiewiny oeeasionally. Sharpi'iiin;' 
will soniidinies piil them in the proper shape to slay In lh(‘ 
fi'round and liriiiji' pressure enon”'li on I he plow so I hat t hey wilt 



h'ld 17. liih'iikiiiR or ''itiitlilli' " Lisimi: 


scout* ;it ;tll litiu's. h’l'iMiiu'titly Ihc listci's ni't' used at a tiiuc 
of the year w lieu the soil is so iiioisl that no cud ol adjust- 
lueuts will entirely prevent seourinj.^’ troul)le This nia\ jirove 
Unit llie field is tno wet to work and judynieut imist he ustnl 
not to work the (ie!d under conditions that are unsat isiaelory 
in the oixu'Jitioti of tin* niaeiutu's. d'In* sann* holds Inn* ot the 
eov(‘rin^' d(‘Vie(‘s. wlnhlier shovels, hhnh's or dis<'s. in any 
east*, tln‘y should scour and l)e eh’aii, <u* tlii'y cannot perlorni 
tln*ir work \\(*ll. 

Citrr of Ihi Disi's. It is necessary to see that tin* (list's, 
when they are us(‘d as a ('ovcriiik*; d(“vie<‘, ai’e kept W(‘ll oiled. 
Tliey have an important function to perform, and should he 
watclied ehtsi'ly. In many cases they hccome loose and 
wohhly. dm* to wear in tlie lii‘ariiiys, and when this occurs, 
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tlio t)oai'iri"s should ii]iiiii‘diuli‘l\ lie vcplui'cd liocauso they will 
not work well in siieh o coiidilioii 

What was said above about l■oillU” eoullers ror plows will 
a|)])ly to eoullers for listiu’s as well, exeepl lhal jointers are 
never used ou listers 'I'he eoullers ari' set direetly over the 
eenler of lister bolfoiiis. 

Capacity.- As in jilowiiifj' the eapaeity is inllnenee<l by the 
size of till' fields beiny worked and the spaeiiiy of Ihe I’ows, 
I'oeelher wilh Ihe rate of trawl 

(ienerally, howewr. a two-row lister ilrawn by a Iraetor 
at aliout 2fo to 2 ^ ^ miles an hour in averayr sized Melds will 
do about IS acres a da\ In exeeplloually laree liehls, 2(1 
to 22 acres may be einei'ed. 

With a Ihiee row (r-ler an a\eraye of I!.") acres a day may 
be covered in liehls ef awraee size, while in larae Melds 
and under favoralile eondilions as iiiueh as 4(1 or 4.4 acres 
may he done. 

Draft.- 'I'he draft of listers, in localities ^^here (hey are 
used, js about the same as that of a niohl-board plow working 
at (he same depth, under the same eondilions. 'I'lie Myures 
jriven under this he.idiny in (Ins (diajiler ma\, therefore, he 
used In apply lo Ihe power recpiired to plow willi the eon- 
venlional iister, Itai'k lislinp usually reipiires eonsiderahly 
lessdralt because the soil has already been broken np. 

—Kepairs siadi as may be required for these 
plows are Ihe same as for the eonwnlioiial type plow, and 
the discussion of this snbjeet in Ihe Mrst part of (Ins ehai»(er 
ap|)lies e(|ually well to lislers. This is due to Ihe fact (hat 
the shares or points anil mold-board, loeelher wilh the knife 
and shovel eox'erine' de\ices, are usually made of soft eenler 
steel. I{epaiiine' and sharpeuiny discs as presenled in Ihi' 
chapter ou “Harrows” \mII apply (o (he sharpeuiiiy of (he 
discs used in the eoveriny di'viee of this machine. 
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HARROWS 

Function.—Tlie function of lian'ows is to break up ami 
disintegrate the to]) soil, and to hel]) make it mellow. When 
used iifler |)lo\vin" in the Si)rin;r theii- function is to i)re|)ar'e 
a good seed bed for the giaiin wliicdi is to he |ilanlcd. I f pro|)- 
ei'ly operated and adjusted they are capable of |)i'oduciug 
results of which no othei' implemeids are capahle, at the 
minimum expense of time ami power. These' maeliines are 
])rimarily tillage tools and are useal to pid the land in good 
tilth. 

Types.—Three common and distinct types or kinds of 
harrow may he used with the tractor. They are the peg tooth, 
the s]n ing-tooth, and the disc. There arc iiiniicroiis moildica- 
tions of these three ty))es for diirereiil localities and dill'erent 
soils. This chapter, however, refers to the.se distinct st\les 
or kinds and may ap|ily lo many of the others. 'I'lie selection 
of an.v one or I no is dependent on the soil comlilions The 
eomhination of iniplemenis that are to work with lli(‘ harrow 
for soil iiulverization will ha\e an iulliieiici' on the s.elecfion 
of the type. The soil and the croj), too, have great inltiience. 

Tiik Ri'Xi-Tod'rn ll vnuiiw 

This implement is one of the sim|)lest and yet one of the 
most inijiortani of tillage lools. It is fre(|nently termed a 
smoothing harrow. Its use with the tractor has not been so 
common us with the hoi’s!', hecaiise the several unils have not 
been available in sizes and eoniiliiig convenient for tractor use. 

The implement illustrated is made primarily for tractor 

.to 
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Hitching.—Oiil.V one setting need he nnule, so far as hitch 
is eoneerned. and'tliat is for lieight. It is merely necessary 
to ohserxe that llie draw bar of the tractor and the point of 
hitch on the evener of llie harrow are far enough apart so 
there will lie no temleney on the part of the Iractor to raise 



the forward end of tlie harron from the gronnil. Tlie hitch 
chains should he long enough to cause the harrow to ling the 
<vronnd verv eloselv. The center line of draft of the harrow 
Ts fixed and cannot, he changed. It will always fall midway 
l„.tween the e.Mreme nidlh, if all the sections have the same 
angle of the teeth. Care should he taken to have the hitch 



chain long enough lhal when turning the tractor drive wheels 
do not come within several feel of the harrow itselt 

There is danger, particularly when exicnsion angle iron 
cleats are used on the tractor dri\e wheels, that the wheels 
strike the harrow on a liirn and pick it up. The damage that 
may he done is easily imagined. Knrtherinore, if the tractor 
drive cleats should catch the harrow and raise it, there would 
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l)p the added daii^ei' iif Ihe tractidiiiM'r’s lieiii;;' seriously iii- 
jiii'ed, 

111 certain localities m here lields are of siil'lieieiil si/e and 

])()\\(‘r is a\'ailalile, l( is ..I luaetiee to lilteli Ihe |ieo tooth 

liari'ow hehiiid the disc h.irrow 'I'he width should then, ol' 
course, he Ihe same as Ihe disc. In such eases it is best with 
to make the hitch direclly with cro.sseil rods or chains from 
^he front end of harrow e\ener to extreme ends of Iraelor 



l''l(;. ."il,- A IciM SCI hoii, (IcmIiIc pci: Inclli ii;nim\' liiO hcil n> a siiiatl 
I 1.0 ho 


draw liar. If Ihe tractor has no such draw har, Ihe draw 
rods may he si'cnri'il lo ihe centers id’ mums of Ihe disc 
harrow, and should not he crossed. When four seel ions of 
pej' tooth harrows are used, Ihe e\eners are iisiialiy drilled 
lor draw liooks so that the one loiiy e\'ener will aeeoiiimo- 
(lale the four met ions, hid in Ihe ease of two sections il is 
necessary to use the short e\ener whiidi is proiided for that 
purpose. The loii.y iweiier will also he found drilled so that 
three sections may he used without the nei'cssily of horiiif? 
new holes. When more than four seetions are lo he used, it; 
is a puiod jdan to make a special eveimr har and carry it on ;i 
truck or on wheels of .some sort. A ver.v loiiy eveiier will 
work better if carried that way, and unless il is so carried, 
it will he drairged on Ihe ground and perhaps he worn out in 
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a short tiiuo. II' oot worn oul, it may wear away eiioiifih in 
plaees to break later. 

Field Operation.—Levers ai-e provided which permit sel 
ting: or altering: the angle of the teeth. The angle may vary 
from a flat position, slanting rearward, to a position slanting 
slightly foi'ward. In the latter [)osition the harrow tends to 
hug the ground very closely. Tin* teeth oi‘ pi'gs ol the hai’row, 
too, may be set up or down to the extreme jxisitions. 'I'he 
operator should attempt to have all teeth set exactly alike 

for depth, or at least 
staggereil if tlm depth 
of various teeth must 
differ. It should be 
noteil that the angle at 
whieh the teeth do the 
t)esl ])nlvc‘rization is 
the angle at w hieh this 
hai’row should be used. 
No sel rules can be laid 
down for tbe work be- 
i-aiise soil and moisture 
eonleiit w ill have an el- 
feet that governs the angle. In no ease should the angle be 
auv greati’r than is absolutely necessary to do the piiLeri/.iiig 
Ihoroiialilv. Every seelioii shoiihl be sel exaelly aliki’ so far 
as the angle of the pegs are eoneerned. 'I'he nature ol the soil 
and the |irevious work done on it, together with lb(“ iiioisliiie 
and the crop to be planted, are all factors that delermuie 
angle and deptb of the peg teeth. Never should the (pialily of 
the work be saerifieed for lack of power. In such eases it 
is best to removi’ a section, or even two of them, if necessary, 
to good thorough pulverization. 

('logging with trash is tlu’ most aggravating part of walk¬ 
ing with this imiilemenl, for unless the implement is kept 
clean, it cannot work [iroperly. When used with a tractor, 
therefore, this diflieiiltv reiiuiri'S watching. W'hen used at 



Fk;. .Vi.—A siiiyli'-tscf lion pci^-lootli liarrow 
list'd 111 t tiinldniiti'Hi willi ii ihn'C' 
holloiti {r:i< loi plow. 
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Iiislicr speeds, tliere is l(‘ss teiideiie.v to elofr, oi' if it does, it 
eleiiiis itscdf far easier Ilian al slow speeds. 

Tlie (eeth slioiild always be sharp. They iiia.v reipiire re- 
poiiiliiii; once in a while and (his is done by drawiiii; them mil 
on an anvil at a eherry red heal ralher lhaii b,\ priiidine. 
They shonhl be hammered In as nearly their original shape 
and shar|in('.ss as possible. 

. Capacity.—Willi a Ira'-lor Iraveline' al Ihe rail' ol' two or 
Iwo and one-liall' miles per hour, il will be possible to cover 
about I2i/h acres per ."i-I'oot seelion in a da\ of II) hours. 
Ill oilier words, aboni 2';^ acres per tool of width is con¬ 
sidered an average da\ s work. Where the Iraelor can 
travel faster and il is po.ssihle in Ihe nia.]orily of eases with 
till' smaller sized mai bines lo lra\el say three or three and 
one h■■|l^ miles per hour as many as acres can be covered 
|ier fool of .sectio; in one daw 'riierefore, in liehls of 
average size, a I li reesecl ion or llii'b fool harrow, hehind a 
tractor, is easily capable of covering from b'l lo .'iD acres in 
a day. Small liehls rennire more liirnine, which reduces Ihe 
capacily, whereas larne liehls will permit of considerable 
increase over Ibis li,i;iiri‘. 

Draft. The draft of a pe”'.|ooth harrow has been found to 
vary from l.’i lo llll pounds per fool of widlh. Soil conditions 
and looth aipoie ai'e Ihe chief factors. With Ihe leelh set verti- 
call,\' the maximum pull was found to he 1)2(1 pounds for each 
section of o.'i leeth, or 111 pounds for each fool of widlh. The 
axeraoe ]inll per fool of widlh for all tests made was found 
to be 28 pounds or Ml) pounds )ier .h fool section. A three- 
section harrow, working under extreme conditions, would 
require only 10(10 pounds, approximatel.v, which almost any 
small tractor can handle easily. 

Tin: SnniNc'I'doTii IMurow 

Sizes.—This implement, like Ihe peo-iooth, is made up in 
seclions with varyiiifr numbers of leeth or sprin;rs. These 
sections, however, usually are made in ])airs and comprise two 
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units. These sizes refee ti) eaeh seelioii, Jiiul lliey liavo nine or 
ten leelli. The widths are alioiit h'et per unit or ahoni 
5 feel per seel ion. h'or Iraeliir work ordinarily three or I'onr 
sections with a total of ahoiit lifty teeth, eoveriii" ahont lo or 
21) t’('et. would he I'oiind a eonvenieni size. Special attaidi- 
incuts Mich as donhle pointed teeth or teeth for alfalfa or 
(jiiaek ”'r<lss may he ohiaiiied. 



A s|innu-t"<'i li li.uiow u ii li cs ctifi ;i nl ( i«'\ is 1 or i r.iclor liitcli. 

Hitching.—The paragraph on the hiti'hing of the peg-tooth 
harrow will apply e(|ually well to the hitelmig of the spring- 
tooth harrow. 

Field Operation.--Soil eondilions will deti'riiiiiM' the use 
of till' spring-tooth harrow on the farm, h'or localities that 
tire stony or grtnelfi, the spring tooth htirrow has heen found 
most satisfactory. The most decided advantage of ti'aetor 
harrowing is due to the fact tlnit siiflii-ienf power is nsnally 
availahh' and, therefore, the teeth of the harrow may he set 
at the greatest angle iii’eded, 'I'liis makes for hotter indveriza- 
tion, and for helter work, heetuise of the fact that greater 
penetration is ]iossihle, the lum)is heing hrokeii to the depth 
of the tooth. The ends of the springs mnsi he kept sharp. 
If r(‘newahle jioints are not used the s))riiigs may he sharpened 
like tliosi’ (d' the pea-tooth type. 

Capacity.—Since the s[)ring-loolh harrow is appro.xiinatcly 
the same size as the [leg-looth. it follows that the capacity in 
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aci’ps covei'pd in a day will bp flip samp. In y'piipi'al, nndpr 
very favoi'ablp pondifions, it may cover tlircc and oncdiall' 
to four acres [ipr I'ciol ol' nidth 

The Draft ol llip .spriiiffdoolli liai'i'ow is somcM hal yri'aler 
than that of llic |ic;.;-lool li. The ma\nmim amoiml of |inll 
recorded for any one condilioii was rmind to be .'i.il’ |iounds 
per seclion of 17 Icetb. Tins was a yravelly clay alfalfa soil 
T’lir dry and very liulil sandy bid sloip\ sod, I lie draft lias 



1'a; -il. s|)l lim-lani li li.nmw wall lanprl IliKler Ilia )l. 


been found to be as low as Hi.') pounds per seclion Tins is 
about b.) jioiiiids per fool of widlli. The aN'craire of all lesbs 
was found to be I I.S pounds (ler ■> loot sect loip or tlt.It [loiinds 
|)er foot of widlli 

Till'; Disc ll,\i(i;ow 

Function.—The fiindion of the disc harrow is that of the 
ppy and spriim-foolli harrows Its raiipe of work is ninch 
trreater, liowevcr. since il is a larpnm implemciil. 11 is dilfpr- 

ently consirncicd and works on a different principle Its 
work .should always precede that of either of the other har¬ 
rows. Ti'actor work rei|iiircs a double disc. Its eiiormons 

capticity for work makes ii ..si an indispensable farm ma- 

chino. It ma,\- be ii.scd before plowing or after, and, in many 
eases, it should be used in both, before and after. 

Types and Sizes.— There are two types of discs procurable 
for harrows. One has been termed a “ent-away'’ or “s|iader” 
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disc, iind the ofli(‘r the “str;iiij;lit” disc. Ahoid !)() per cent 
of all harrows luamiractured and sold are of the straight- 
(“dfred ilisc type. Ceihain localities use the eul-iiway style, 
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Disc harrow sizes are usually 

scut Ihcir width. A si.x-looi dis<. haia-ou noiild i-iit a strip 
ot land six le(‘l wide This is just iioiiiiiial and the actual 
size mif.dit he several 
inches either wax. 

They may he |)rii- 
cured to cut aryx- 
wjiei-e I'l-om six feet 
to ten or even twelve 
feet in width. 

Hitching.- When 
a douhle-disc hari-oxv 
is to he used with the 
tractor, it may he 
centrally hitched to 
the tractoi- draw har. 
since the width usu¬ 
ally exceeds the e.\- 
treme width of tlu' 
tractor wheels. The ordinary tractor tandem disc harrow is 
not provided wilh a forecarriayc. It is usually hitched 
direclly to the draw har of I he tractor lie sure I hat the hitch 

IS of such a length 
that the tractor can 
turn freely without 
danger of hringing 
the drive wheels or 
the extension lugs 
info contact xx itii any 
part of t he harrow or 
its traiiie. If exten¬ 
sion lugs come close, 
thin should he re¬ 
moved or the hitch lengthened The tractor, therefore, must 
supjiorf th(‘ fi-oni end of the harrow, ('aides or chains should 
never ho used wilh this t.x pi‘ of hai'row. This is heeaiise the 



Fiu. ."iS.—.\ (loiil)lc-ilisc trie lor li.u iow foi 
orclianl \\<n k. 
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tractor is the steadying' iiioiiilior lor tho harrow. In such cases 
tile tractor performs the funelion of a forecarriao'e. If a fore- 
carriage is to he used, a I(‘iig1h of cliaiii from 14 to IS inches 
should he pul lii'lwecn the harrow and the draw-har of the 
tractor. This arraiifiemeul will allow' the harrow freedom to 
opm-alc properly. This is ipnie nece.ssary and will jirohahly 
a|)ply more jiarlieularly where the farmer has a tandem horse 
harrow that he wishes to use with Ids tractor. 

Ill hitiddip”' any liarrow to a tractor with a hi;ih draw-har, 
say about IS or 21) inidies from the orouiid, care should he used 

to s(‘e that this height doe.s 
not have a had elfect on 
the harrow hy tcudine: to 
lift the forward gang's. If 
Ihe tractor draw-har can 
lie ad,justed, it is ifood jirac- 
lice to o'et it down to at 
li'ast 12 or 14 imdies or so 
from the <i'round. 'fids will 
prove very satisfactory. 
Since discs are usually IS 
inches ill diameler, the 
Licari-r their center Ihe 
power is applied, the 
easier and the helter they 
will work. 'I'w’o doilhle-disc 
harrows may he Idlelied 
Fig. .yu -Fnm :,I .-ri);.' lur disc )„,hind a hiroe tractor, and 

in siiidi cases a long; cvener 
or draw-har iii'rmaneutly secured to the riuir of the tractor 
will he found almost nece.ssary. Siudi an arranj’emcnt will 
permit the hitidiing of the two disc hari'ows in their projier 
|dace to this Iona draw-har. Its leuclli should he ahont one 
foot more than the distance of the draw eyes of the two har¬ 
rows when set alongside of eaidi other as for fiidd work. The 
long draw-har should be of clean, straight-grained wood, say 
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long leaf yellow i>ine or even ash, ahniit 4" x 6". It should 
t'lirlher he hraeed hy the aid of a chain oi- eahle r'liiiniiig l'|•o^ll 
its extreme ends to some eonvenienl fastening [)hiee al (h<' 
forwai'd end of the tracloj’ fraims 

If the donhiealisc harrow is lo he iisist hehind Ihe plow, then 
there must he an ahundam-e of a\'ailahh‘ power Where farm 
lands are large the lai'ge plow gangs ari* most eoiiiiiiotdx' used. 
Ta he <jn economic sneeess, 
therefore, the disc hai'i'ow 
should cover just as mueh 
g-ronnd as I In i>low't lU'iied, 

In sindi ('vent a hrteh ma\- 
he n.S('d which ejdls for 
center line hitches, and the 
peg'-tonth harrow, or a 
rolter, or even a jdank har 
row may h(' used lo crush 
clods and lumps. When 
sufficient power and large' 
lands ar(' availahh', this 
plan makes for economical 
farm work. 

Field Operation.' 'I'he 
hearings, if of w.iod, evdl 
(h'lnand continued allen- 
tieni and may need renew 
ing during flie season. It is a good plan to till the grease cn|)s 
twice a day and, if they arc snfticie'iitly large', give them a full 
turn eve'ry hour during the day while' al work This akso a)!- 
I'lies to hearings of chilled iron. If cniling commences, no 
amount of gre'ase' will slop it, and re'placemcnis ai'e neci'ssiiry. 
riiere'fen'e, Inhriciil ion shonhl he given considerahle alti'iilion. 

Figni'i' 61 shows a section of disc harrow The center line' 
represents the direction of Iravi'l wlicn in use "C" is )h.’ 
edge of the disc hlade. Whi'ii gangs are set straight, as indi¬ 
cated, the disc ^Mll cut a width from R> to (', which is repre- 



A l\'|)n;il In'iiiiiiR I’of ;i disc 

ll;l I 11)\\ 
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sentcd us “D.” Tins, ulsd, is tlic “dish” or “ooncavity” of 
the disc blade. When used for discin';' and set in this manner 
or straight, no real woi'h is accomplisin'd, and, in fad, in some 
li^dit clay soils there is a tendency to |)ack, owinc to the pres¬ 
ence of the hack side of the disc liladi' apainst the .soil because 
of its weight. A disc should always he set at some anpde to Ret 
jienetration and Rood results. 'I’lie distance “M” in the‘illus¬ 
tration is neiiti'al. lhal is, nndislurhed soil. The line “F,” 
however, shows tiie exiremc aiiRle that may lie had. It is a 



tangent to 1he curve of the disc blade “It.” It is also the auRle 
of the rolled or Rronnd cnltiiiR cdRc. “ll,” as stated, is what 
is commonly termed the dish or concavity of I he disc blade. 

KiRure ti2 shows the disc set at a medium workiii" auRlc. 
The direction of trawl is aRiiin shown by “A.” Here the 
disc will aRiiin cut from “ 15” to or distance “]).” There 

is now a smaller nent ral si rip. ('otise(|nently, nearly the entire 
width of Hie disc harrow is in acinal operation, because the 
neutral strip is so reduced. The line “F” aRain shows the 
e.vtrenie aiiRle that iniRlit be obtained, ll will be seen that the 
disc is as yet far from beiii”; in direct line with the lino of 
travel “A.” 
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This same di.se with tlie aii”le of tlic' fxaiifis fiirtlicr iiici'eased 
is also shown. (Fifiiire (13.) It will he iiotieed lhat the an^lo 
has been ehan<;ed so that (lii‘ iiia.\iiMinii eii(liii!; arieie of the 
disc hlad<‘ eoineides with the diicetion ol' travel that is, tli(> 
cutting’ edge of eai’h ilise blade enters the soil slraiglit. In 
such eases a slight la]) is usually round; that is, lhe<lisc ruts a 
strij) slightly widei- than the spai’c, 'rhejeroi’e. im neuti’al 
stri]) exists. This ligure shows the niaxiiinuii aiiioiinf ol angle 



any disc should have. It allows the disc to do thoi'ough work 
with the least e.\|)endil lire ol power The tangent, or uiaxi- 
iilum angle, will in reality fall slightly below the renter ol the 
disc blade heeaiise of the depth at whieh it aelnall\ works In 
fact, this eiilting angle heais some I’elaliou to the depth. 

A eondition loo often found in the liehl is shown in Fig. (i4. 
The dise is angled too far. Its line “F.” the tangent ol the 
curved part of the blade, is set out of line of tnnel " " In 

(his ea.se the dise skids alon.g and iloes not do its work per- 
fei’tly. It will not pinielrate so deepl.v as if il were so .set that 
the line “h” is in the direelion of trawl. Its skidding action 
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is ('xactly similar to llic skiildinj’- of llir front wlirols of a 
tractor whmi lr\ iiic’ to "o forward with tlic front wliocls 



l'’Mi ()’! • I>isr luiilow willi pH)|»i'r .iiiiilint; to yol imiximiitii iinfforuiancp. 

(‘fiuiiprd loo Till' ov(‘t\ 1 1 li(‘ (lis(' IimuIs 1o ('onio out; it rides 

shallow. It will draw hard hccausc of the skiddiiiw or sliding 



I-’ui. UP- I >i-4c liaii'ow set willi loo miM-li causinjt skidding and 

poor work. 

action of the blades in the soil. I'o keep it in the e;rouncl at all, 
wei 5 ;hl must he added. .Vdded weijjht increases draft, which 
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re(iuir’os more powei- ami (■i)nse(iii('iitly means •ireater ex|)ense 
heeausc of tll(' added I'nel needed. 

In onr i)resen1 iiouin'darminfr era, tlie disc harrow has found 
a place as a valiiahle part of the farmer’s ei|iiipmenl. If has 
already evolved into a sj)eeial tool for use with the traetoi'. The 
pn‘S(‘nt donhle-dise harrow is a valual)le machine and ni'eds 
good care to pet pood I'esnlts 

Capacity.—The eapaeily of disc hai’rows, aecordinp to the 
fipnres from tin' Departmeid of Aprienitnre Dnllelin Xo. S14, 
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is about two acres a day for each fool of widlli of lh(‘ imple¬ 
ment on soft oi- plowi’d pronnd On pood foolinp and with 
pood liorses, two and onei|narler' acres per foot of implement 
can he harrowed. This is based on a travel of ahont Iwo miles 
an hour, which is the rale of travel of horses wliile at work. 

A ten-foot dis(‘ harrow, nseil in connection wilh a traclor at 
the same rate of travel, shonld do from twenty lo Iwenfy-two 
and a half acres a day al Ibis rate. This, of coni’se, is donhie 
diseinp, while with Ihe hors<‘s a sinple dis<- is penerally used. 
Hnrthermoi-e, there is the added work dn<‘ to infnspieney 
of stops and added rale of travel of tractor, which is a preat 
increase. To dis(* twice in one operation wilh a traclor double- 
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disc liari'DW, means that [ilantinc can la'c'in earlier, or at least 
more nearly at the cori'ect time, A double-disc harrow used in 
connection with a tractor can easily do three acres |)er Toot of 
width. In other words, a si.x-foot disc should cover eighteen 
acres a day, au einiit-foot disc twenty-four acres a day, etc. 
This, it should he reiucmhi'red, is doiihlc discin';' besides. In 
extreme conditions where the tractor is heavily overloaded, 
the figures priven will he somewhat hi”'h. while if the tractor 
has sufficient available ixiwer and conditions are favorable, 
much more work may he done iu a day. I'nder such favorable 



conditions as many as thirty-two acres of laud have been 
double disced in a tcu-hoiir day wilh an cipiit-foot double 
disc used in coinbinaliou with the tractor. 

Draft.—The matter of draft is a lup' one. So many factor.s 
influence this |iroblem that no dclinilc rule may he piven that 
will hold pood in all conditions The aiiplc at which the discs 
are set is the prealest iutlueiice on Ihe draft. The lubrication 
and condition of thi' bearinps are anolher influence. Added 
weight, as shown above, due to too much anplc to pet penetra¬ 
tion, means added draft Tryiup to work wet or very damp 
plowed pround causes increased draft afso. 

The draft of a double-disc harrow, therefore, varies with soil 
conditions, and condition of bearinps used, working angle of 
discs and weight carried; and the sharpness of disc blades. 
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For a genoral .statement, 
l)as(‘d on many Hold tests 
in various parts of the 
eountry, it is fair to sa,\ 
that IdO pounds per I'odl 
oF width eovered will he 
found to 1)0 an averat'o. 

In s|)rini;-diseinp' hea\y 
elay laud after |)lowiuy, 
the di-aft will lain con 
sidorahly ahovo this 
11 (‘ a r 0 r 1 .‘id or 160 
pounds i)or fool of 
width. Diseiiio I li I s 
same land, even Ihoupii 
eorn sliilihle, lie^'i 'o 
plowino it \m 1I sho\i a 
draft of helwi'oii 100 
and 120 pounds |)(>r foot 
eovered. In sandy ela\ 
soils tile draft will run 
from 70 to 00 pounds 
per foot of width, and 
.vet, as previously ex- 
lilained, if weis'hl is 
added to oet peiietra 
tion, owin')' to inipropi'r 
anplin" of discs or he- 
eause of hard siirfaei' 
soil, it is possible to in¬ 
crease the draft from 60 to .hO |)er cent, 
the woi'li is not done belti-r than vheri 
antjle is used, 

Diseinp: before jilouiua' means less draft than if thi“ .same 
piece is disced aftervard lii woridii”' on hills, of course, the 
amount of draft added is in proportion to the weight of the 



Fvi'ii in such eases 
the corri'cl cutting 
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outfit and tlif au^le of (lio hill. It should bo uudorstood that 
tho draft is imich loss whoii the discs work at a slight aii^le. 
Tho {xroator Iho aii^lo up to iiia.Kiiiiuiu, tho fi'roator the power 
roquirod lo i)ull tho diso l( should also ho noted that to do 
pood work iiieaiis a full anplod diso and this takes power. In 
fael, it is folly to rodiK’O tho aiiplo in ordoi' lo rodiieo the draft, 
hoeause in such a ease tho (piality of work is rediieod. This 
should Hover he done, hoeause it may have a tendoiioy to roduo.e 
tho oroi) yield. Thorou,ph pulvoi'izatiou, with tho h'ast ox])Cuse 
of i)owor, is dosirahlo. Sharp disos, «hot her old out or 
straipht-odpod, are noeo.ssary to pood work and have lipht 
draft. 

Repairs.—Dises should always have a sharp eullinp edpe. 
Therefoi’e, wlnni tho faeildies are availahlo for rollnip the 
edpos in a inaehino to sharpen them, this is mneh prefm’rod. 
If hardens the odpes while Iho rollinp and sharponinp is heinp 
done. Shai'iioninp hy prindinp should always he done on the 
outside of tho diso, and earo taken not to pot the dises so hot 
that till' toiniior is drawn. A prindslone is |iroforahlo to an 
omory whei'l for sueh woi'k. Caro should ho oxoroisod to pet 
tho anplo alike all around. It is, llii'rofore, pood praoliei' to 
rip up a ti.xlnro on which Iho disc blade may ho sot, with ttie 
hole as a pnide. Turn the disc blade as prindinp proceeds. 
This procedure pivos bettor results than any other niolhod of 
doinp this work Ito sure that a uniform eiittinp anple on tho 
blade is maintained, and novi'r ronioM' any more by prindinp 
than is absolutely necessary to sharimoss and a good cutting 
edge. 
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[;A\'I) KOIJ.KKS A\l) IM'IA'KUIZKKS 

Function. 'I’o up ur cut llic lumps li'l'l liy llic luir- 

row and to press luecllier the line sud purl udes. a soil packer, 
or pidveii/ei, or roller, ruay In' used. lu soiiii' r-ases evi'ir 
])lanks ai'i'iruoed into a i-eclairylc and si'cui'i'd Piaellicr' will do 
the work satisl’actordy lu soiiu' soils this irreaus much work 
foi' this irujrh'meiil. hi oihe,' sods, ho\\e\ci'. ds use is iiuucces- 
sai'v hei'ausc thc,\' ai'e pul\ei'i/,ed so thoi'ouyidx hy lire use of 
tile disc anil peo or ^priiin tooth harrow. The h.irrow’s pet 
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tlie soil mellow to a deplh ol' rroiii fi\'e to sc\cu inches, whereas 
the imlverizers work Old \ on I he siirrace sod. Not alone should 
the lumps, clods, or chunks ol' certain soils he hrokcii up liuel,\' 
ajid jndvcrizi'd, hut 1hc,\ should he |)acki 1 liriid.v and thor- 
oiiphl.v ,iust at the siiil'ace. .Most ol this work is done li,v a 
double row ol’ ))ackinp wheels set as closel,\' as possilde, with 
sharp edpes taperinp oil’to a Hat, In some cases toothed wheels 
are used, either alone or in eomhiiiafion with sharp edped 
wlieels, to pet the same result. 'I'he ri'ar panp cuts the ridpes 

ij!) 




7« 


'"''I'll fm. , I'Ucv , 

Tvn '’''""'"s. 






10//,I'." '■'’lllllu,,, , ''"'"Tfe,,, 

/"'im 7 '"Hu :‘y' i«n,i 

''''I'.'i'''I'.... 

“'''" fi'i',,,,.,, Nim-,,, , ' ''ll I'l.lis 



i'll, -i, 

■ ....... 


0/7,., . 

' . 

, ’ '"Il'Uiiig. 



liAXI) ROLLERS AM) IM LVEinZEIv'S 


71 


moisture to escape, tins impleiiieiit iiia\ lie vei'y siieeesst'ully 
used. In this ease il roi-jiis I lie fop soil and seems In form a 
muleh far hetter in some sods Ilian a pey-loolh liarrou would 
and it would injure llie plants far less 

Sizes of land rollers are usually yiveii in feel wliieli re|ire- 
sents till’ width of the roller A (i-fool iiiaidiine would be one 
which rolls or pniveri/es a sliip li feet in width, a 7-foot 
niiiidiine would work a strip 7 feip wide. 

Hitching, -li'or use with the Iraelnr il. of eiuirse, follows 
that il can most sueeessfnllx be used riylit behind the disc or 
other harrow In such a ease it alTords simple eoinbinalion 
and (sise of operalmn. In sod where llie plows can do a good 



Kn; <1. liitlmMl soil-piihcfi/'or wilh tlouiilt* s«‘( of 

thorough job of pulverization, the pulverizer eaii be used 
din'ctly behind the ])lows This is, of eoiirse, very iineommon 
These pulverizers are. in siieh eases, secured by a eable to llm 
draw-bar so it follows direetly beliind the Iraelor plow. 
brace is often used on the plow gang, secured to the beams, 
to keej) I li(“ jiniverizer in place w hen I n ruing on the headlands 
or when plowing around and around eoiil iniially 

These machines regiilarl\ have a single stub longue which 
affords an isisy and simple means of hilehiiig direct to the 
Iraelor. Danger of side draft is entirely eliminated. When 
liitelied behind a disc harrow, it lielps to steady the saiiK'. In 
such eases, the pulverizer should be set reasonably close to this 
harrow. It will be found praetieal to hitch to part of the 
harrow frame itself, \e\er should the hitch be made on the 
gangs. ITiless the Iraelor is \'er\ light, it is not praetieal 
to use this imiilement alone behind it If [lower is not 
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availabli' t(i draw tiic pulvori/.rr hrliind I ho disc harrow, it is 
host to dispoiiso with this o|)oration iti coinhiiiatioii witli tho 
tractor unless it is a small liphl Iraclor that will not pack too 
mucli. A p'ood idan would ho a narrow disc and |)ulvcrizor, 
at least one that could successfully he handled hy the tractor. 
When hilcliinp: this pulverizci' heliind a disc, space for turning 
must he allowerl. 



Kig. 72. '<‘"1 |»ii!v('nzi'r, willi altnchniciits for oxtronio 

wifllh Whoti list'd uitli fort' as sliown tliaiii should Ito 

used l(>r (raelor liitdi. 


Field Operation.—Of all inii)h‘iii(*iils tliis is oju‘ of the 
simplest to ol)era1c The otdy real tronhlc encountered is 
niisalignnieut. This iricaiis that on douhic gang niachiiu’s thi' 
rear gang of rollers docs not c.xactly track witti the torward 
gang. As sai<l l)efor'e, the rear l■ollers should cut the ridges 
made hy the forward gang. Failure to do so is nearly always 
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due to (he fact llial thi' fraine lioHs liave Iiimmiiiic looscTied. 
Tins should he earerull\ walelied. It is so simple lhal it is 
often iie<;h>et<'d and imless these frame hells are lii;hl. and 
the froul and rear rolls lra<’h propi‘rl\, j^ood work eaniiot he 
OX])eeled. 

Kxtremely wide widihs ai'e iiol as uooil for Iraelor use—oi' 
any other use, for thal mallei'- hei-ause I hey eaiinol aeeonuuo- 
dilte Ihemselves so easily lo I he uue\ euiiess of I he yroumi as 
a niaehiue in seel ions will 'I'lii' eiil shown is I he niosi eeo- 
uoinieal kind lo use, and il should he ehosen of a widlh to 
eorrespond with thal whieh the disc harrow eiits if used in 
eomhinalion with this disc. 'I’he one iony seel ion and I wo 
short ones will do line work in man,\ loealilies When used 
riloiie, any Widlh lhal lends itself to local eondilioiis is 
satisfaelory. 

When usiiie- eertaiii lypes tins iinplenieni on ela.\ soils, or 
after a rain, or al ar.\’ linn whim e\eessi\e nioisinre exists in 
the soil, il IS importani lo see Hial Ihe eroo\e helweeii the 
rollers does not till up Sneh eloy”in" indieales that Ihe 
orolind IS loo wel to do a ynod ,|oh of piilveriziim 1 1 is hesi 
not to use the implemi'nl in sneh eases, hi'eanse this “hails up" 
the soil and defeats the work of the implement, Ofleii, only 
the s])ots on Ihe field lhal are ehi,\ will lend lo eloe 'I'he 
halanee of Ihe lield \mII eoolain eiionyh sand lhal this will not 
ha))|ien. If there are no scrapers on the niaehiiie, Ilii'V should 
he added, else the work must he delayed until Ihe erounil is 
drv eiionn'li to he in no (hiin;er of such eloe-yine. In localities 
where Ihe soil is dr,\ and hard il may he neeessar,v to add 
weight to the niaehines lo yet proper ri'snils. W hen a smool h 
fared land roller is used, weinht will in nearly all eases he 
necessary. 

On the smaller niaehine with Ihe sharp eiitliny edyes, how¬ 
ever, it will he found lhal the action is d(‘eidedl,\' dillerent. 
It shoidd he reinemhered as well that Ihe purpose ot this ini- 
jdeinent is pulx’crizal ion. Therefore, allhony'h the added 
weight will reijuire more power, it will pa,v tor itsell hy Ihe 
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work it Hccom|)lishes in (■()m|)iirison with a lisrlit macliine just 
toiichitifr tlip liij;')i s])(its. ll sluiiild l)i‘ a rnli' with llir fvac- 
tioni'cr and tlir I'armi'i's to do as iinich work and do il as w(‘ll 
as possible without adding' weii;'lits ol' any sort to any niaeliine. 
Proper rare of p\dveri/.ei's simiily means kei'pinp' the hear¬ 
ing's properly luhriraled. I'nless boxes are provided that ari‘ 
dust and oil liyiit, they should he eh'aned out (‘Ver\ other day 
to pi'event exeessive wear due to the H'rindiny aetion of aeeu- 
nmlated dust or pant 



Pio. Ttl. —A l■i‘t!;l■!l roller soil imlverizer hili-hed (lirei-t to Inwtor 
<ll ;l W -ii.i r 

If a dust-ti'.'ht ease is used, oiliny is necessary only once a 
week. A ))ipe piny' instead of <i yrease cup affords ineiins for 
that (Uirpose. It is a yood plan to remove the hearings onee a 
season and thoronnlily elean the parts with kerosene before 
rephieiii''. All frame bolls should he kept tiyht to he sure that 
the rollers track properly and work efiieiently. 

Pniveriziny "ronnil around yonny plants in row crops may 
he done. .Many [nilverizers tire niadi' so that the (nid wheels 
may he removed and the rest of them separated to permit 
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working tlu* soil ai’ouii(l llic plants s(*t in I'ows. In souio oases 
the oenter rollin’ is split and may im I'cnioM’d 

Capacity, When llie piilvorizinu- maoliiiH’ is used aloTio 
with a li'aclor, tin* load is very li^lit, even Uu- the smallest 
traetoi* It follows. liH-refm-e. that it is safe to run the ti’aetor 
somewhat faster than for lieavv duly work il is, I'oiise- 
(piently, safi’ to li^iire on tlirei* ama-s pto- fool foi- an average of 
wndth per inaeliimn '1’lieori‘l K-allv, a little over d' acres eonhl 
be doTU‘ if the out lit vven* kej)l i^oinii f<'r ten Imiirs w it lioni anv 
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stops. A ()-foot maehine woiihl cover acres per day, a 
10-foot tliiiiy acres, oi a Id foot thirty six aeri's per day. 
rndm* very favorabh* ediiditions four acri’s mav hi' covered per 
foot of width. 

Draft,—ddie drafts ol tlicsc machines dct>end mt the soils 
and conititions ol moist ure. 11 is ot ten t onnd adv isable to load 
iheiii with sand baus or lartii* stones to ^'ct the liard siinliakeil 
clods in some localities prop<‘rly cut and pulvm’ized To do 
this, of conrsiy means itiereasi'd dratt. Tests made in tlu‘ field 
siiow that the draft of tlie impimnents of tlie rid^i-d-w Ih'cI tytie 
in two ^‘aii^'s varies fi’om dO pounds per loot ol width to 85 
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|)(iuiuls. Tlu‘ iivei'ii^c soil in llu* wlicat ami coi ii l)c‘ll shows a 
(li’iift of ()•) pomiils |)(M' foot of width. Siiiooth-lacod rolh'i's 
will roquii'o from 2(1 to 70 pounds with an avoraoc’ oT about nO 
pounds ptn’ foot of widtli. When woi^'h(‘d down with ba^'s of 
sand on oarh side, (hey ha\r boon found lo I'oqniro <is innoh as 
110 pounds |)or fool ol' width 'I'ho avoraoo <d' all t(‘sls niado 
rovoals tho facd tliat tin pounds i>oi- foot of width roprosonts a 
fi^'ui’o that may bo iisod in "onoral. 



('IlAl'TKK’ IV 

])RILI,S AXI1 SKKDKRS 

Function.—'I’ln' oI' dnlR niid sccdin’s is lo plant a 

stall'd (niantity id' pi'ain in- piass seed in ilic LTimnd at a nni- 
t'orin di'ptli and I'vridy distrdiidrd in rows id' nniroi Mi spai-inp', 
till' ipiantity and sparing ilciti'ndinp' on llio sod, kiml id’ scoil 
])lantod, sod t'ort ility, and (■liiiial ir conilil ions, Tlirso iiiarhini's 
also I'lui'i' till' yrain so ilial it may lind Ilio most ideal eoiiill- 



t’li.. To. 0(1'' X i" |in\\<'i hii ii.-eioi' 'SI'.Ill) iliil! wall si.o^ sccil ui- 

I .11 il IIICIll . 


ti(ins for n(‘nMiMatioii jiimI m’owinu' Fortilizcrs may lie placrd 
in the fjl'oiind with the seed diiriny this seediiiy proeess 

Types, Sizes and Rating.---With I'l'i'erenee to riirio-iv o|H'n- 
in.g deviees, g'rain drills are made in several types, d'he most 
I'oniinon are known as dise, shoe, and hoe drills The lornier 
are made with single or donide dises Tlie,\' are also made in 
eonihinalion and are ealled dise-slioe drills. 

'rile hoe type has a hollow liool-like I'lirrow opener tliroiiffli 
whieli the seed is I'oiidiieled into a turro\\' eld hy a point or 
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tootii I'ivotpd to tiu' liottoiii of tlio boot. Sonio typos of furrow 
oiu'ners usoil on oortain soils luako it iiocossary to oovor the 
.s(>(‘(l by cli'aoy'iii^' oitbor cliaiii links oi’ otiioi’ moans attaolnal 
bohitnl tlio fnrrowiny doMoo. 

Soodors aro of two t\pos In both typos tlio sood is ooii- 
dnotod tbron"li Ibo foods from the Ixippor or si'od box, and 
falls upon soalti'nno dovioos, and is broadoaslod over tlio snr- 
faoo of tbo pronnd In one l,\po. ooininonly oalli'd tbo luir 
scedir, toolli or points inonnlod on dray bai's oonnoolod In tbo 



Fic. 7n.—Sulo viinv of foiiilizt'f tri .nii-tli lil, wuli MttMchtiK'nt. 


fraino of the maobino oo\or tlio b'roadoastod sood as tbo soodor 
passes on. 'I'lio otlior t\ po has no oovoriny dovioos and simply 
broadoasts tbo sood n])on Ibo snrfaoo, after wbioli it. is nooes- 
sary to oovor it by anotlior operation oitbor with a disc or 
dray barrow. 

The sood boxes on yrain drills aro of two distinct types, 
plain and fertilizer. Maobinos lake tliose names, thoroforo, 
and aro roforrod to as fnhhzt'r drills or plain drdls. In 
the former, two separate boxes with individual foediny 
dovioos aro required, one for yrain atid tbo other for the fer- 
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lilizer. Both Toed throne'll o (/oiiiiuon IVcd t,ul>c' into the soil. 
The sin^de disc is the most common. There are only a very 
few t('iTilories in which this type of “I'ain di'ill may not l)e 
successfully iisi'il With fertilizer allachiiu'iits, makitiir it a 
fertilizer di'ill, it is more common than the plain style. The 
choice of one or another of tlii'se types of machines depends on 
the soil. For sandy and stony land, or well prepared soil 
fi'ee from trash, the hoe drill has been found vin'v satisfactory 
The dislani'i' apart that the yrain rows may be planted can 
be determined by tbe productivity of t he soil. I trills w ill plant 
erain in rows .b, (i, 7, or 8 inches apart, and the anionnt of "'rain 
]ilanted for any area can be varied b\ the ad.iiist ments iiro- 
vided on the machine. Se\en inches is the most common dis¬ 
tance between rows of small erain 

Grain drills are rated by the niimbcr of outlet s|iouts and 
the distance between these spouts. For instance, an 18x7 
grain drill has 18 openings which plant Ihe seed in rows 7 
inches ajiart This, therefore, means that a space 12() inches 
or ten feet and six inches wide is covered b\ this particular 
niaeliine during its lra\el over the ground. In reality Btt! 
inches (11 ft 1 inch i of farm land will be planled. 

Another differeiicc in grain drills relates to Ihe leeding' de¬ 
vice and is teriiied “feed ’’ It go\erns both thi' ipiantity 
and even distribution of the grain seeded. I’ractieally all 
inaehines are todav either the outside tinted or internal Muted 
wheel t.\ ))e for feeding grain to the tubes I rom which it is 
convev'ed to the groinid. These inlermil and external tinted 
rolls feed the seeds by means of the Mutes. In Ihe internal 
tvpe, the speed is varied to suit the ipiantity of seed reipiired. 
'I'lie external Muted rolls are moved horizontally to ])re.sent a 
greater or smaller area of Mutes to vary the aiiionnt of seed 
reqiiired. M’lie selection of one or the other is a nialter ol jier- 
sonal choice, and some niannfactnrers make both ty|ies. In 
either case the grain is transferred from these Milled feed rolls 
into the tubes, from whieh it drops direelly to the bottom oi 
the furrow and is covered. I'lie various drills also have at- 
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tachmeiits for srcdiiiu' ^I'uss .seeds with fjraui. Dillereiit grains, 
even .s(“cds of liberal sizes, such as peas and beans, iiiav be 
platded in a \er\ satisl'aclorv manner by the aid iil Ibis line 
eliine bv niakiny some minor idianees and ail.pisl iiieiils in llie 
feedino ineidianism 

A variety of altaelimeiils ma,\' be |)roeiired for lliesi' nia- 
ehines to enable farmers in ilil'ferent localities, with dillereni 
scfils, to do tlieir uorl; in the best possible \\a,\- Drills for 
]>liiiitino in lifilit blov\ soil are eomiiionl,\ lermed “press 
drills,” 'I'liis term I'oiiies from tlie use of a series of wheels 



7S 'hlr cpI pppp'Pl pIp'IiM'M 'hsi I III low-(P|PC'1]('I', 

that travel iieliind llie I'lii row openers ami iiress or (inn the 
soil 1if;lill,v aroiiml (he send lo hold it in plaoe until it has 
sprouted alid stooled out. This pressure also lends lo conserve 
tilt' available moisi lire mil il mat iirit,\' of I he plani is insured. 
Hitching. — When' (he gi-oin drill is hitched direel l,\' lo the 
draw bar oi the traeloi-, care should bi' (alien to sel the drill so 
lhal the deplh levers are accessible to Ihe operator from the 
platform or seat of the trador, ll often happens that owino 
to the ditl'erint heiehls of tractor drawbars, (he wrong at- 
taching irons are used with the drill. The Ironl ol the drill 
mav then he set too low or loo high, wliiidi may interfere 
with the proper operation of the machine, d’lie operator can 
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easily ohsc'rve wliether tins is eDi-i'ecl iii' nut, because the seed 
Ijox should alwa.Ns sel s(|uare or le\(d. 

Ill ju'iieral, a single yraiii drill slinuld always he hilelieil 
(I I reel ly to the draw b.ir of the I rarlor ; I hal is, no link or idiaiii 
of any sort should he used unless |irn\ ided with fore-eai'ria<;(‘. 
Ilitehinf; a drill hehiiid a traelor rei|uires no special skill, 
since the tonpue is loeati'd in the center of the iiiaehiiie, elinii- 
iialinii'all side draft. Frei|iieiilly, Iiowcm'I', when two or more 



drills are hilidied to a Iraetor. it is well to use an evener of 
some sort In such ease it is alwa,\s iieeessarv to use a fore- 
i-arria'i'e (h'viee to carry the load of the evener and I he for¬ 
ward part of Ihe prain drill. On iai'oe fields of uneven 
trrouiid, this [ilaii is desiralile since it permits of better opera¬ 
tion of I he drills. 

Since Ihe load of piilliiio a drill is very lie'hl, it follows lhal 
two or more drills can he drawn -dependine- on Ihe size id' 
tractor used and the area which is to he seeded. Where small 
tractors are iiseil, a sniple ilrill of eonsidertihle width can he 
most easily handled nnl\ a single hiteh and sineie trip rope 
ai'e reipiired. This makes an ideal one-man outfit. Care 
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leave a striji iniseeded. d’lie siiiiie Ixilds tnie wlieii a "realer 
nuinbcr of di’ill.s is iimmI in eoinhiindioii willi the traetor. 



The li'Mirtli (if the Idlin' eveiiei' is deteniiini'd hy the size of 
the drills used. 'I’lie eeiiler line of liiteli should he located mid¬ 
way hetvvceii the two tonnnes or in the eeiiter of whatever 



1 ' l(J. S.>.—disc ftirrcw-o[K'tici s slioiild he scl wifli ii s]ij:lil ;in;?Io Jis 
sliow n III t ciiti'i' Pxilli oiiisidc dis. s ;n-,< iin|it opci |_\ set. Douhlo 

discs Jirc ;il\\ji\s sol sti:\m:li(. 


riuinlicr inny I)i’ used. Wlicii prjicticnblo, tlic drill may vory 
well ])c narrewe)', and in this case used directly beliind a bar- 
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row. Sill'll a conihiiialioii will inati'rially lirl]) to si'cil llio 
•Train in very liioi'inifilily 'I’lic pnlvi'i'i/cr, or soil jiai'kor, 
may be iisoil bcliiiicl tlir ilnli it iiowci- is aiaibiblc and a miisl 
IhormifT'li job of discinj;-. jilaiilnijr, and iiackiiiTi' ai'i'(iiii|disii(‘d 
in this niannor, paii iciibn ly wbrri' woi k can be done on bi" 
areas. It is liarilly aihisablo in soiiio “wilder wheal “ locali¬ 
ties, however, as in scedinc winter wheat the rows should be 
hd't rnrrowed to eoiiiderael Ihe leiideiii'i lo wilder kdlino 
by tile free/ino and 1 haw me' aelimi of the soil. 

The advisabilily of iisinu' Ibis eonibiiial ion. of eonrse, de¬ 
pends on the size of (he fields (hal are a\adabh‘. If the lields 
are too small, il may be diflienll fo handle it sneeessfnll\. 
AVIieri' lai’oe fiidds are axailable, areas from l.'id (o acres 
or more, il will be I'oiind 'er,\ satisfaelory and praelieal. On 
such maeliines, where the operator rides directly on the oi'ain 
drill, it is e(|uaily important to arrange the liiieli so (hat the 
di'ill I'lins level. 'I’lie liitehinu of maeliines of this 1,'. pe, how¬ 
ever, is simjiler because (he Iraelor and Ihe drill are nsnally 
made by tin' same eonipaiiy oi- else made to lit together 
correct ly. 

Field Operation. Seeding with a tractor should never be 
attempted on wet or e\en \eiy moist around. One id’ the dilli- 
eidties eneonntered by altemptine to do so is that Ihe weight 
of the tractor will no doiibl la so notieeable that the drill dise.s 
will either not enter the around at all. or they will plant so 
shallow as to interfere with thi' yield Soil that carries clay 
will only ball iij) and “puddle," as the farmer terms il. 

In certain tine, sandy sods mneh (rouble arises from the fact 
that line orit eels into the disc bearings Where double discs 
are used, if becomes donblv ae;ara\atina' to lind tiu' beariiifTs 
worn out in a sina'le season. .\ liberal ipiantily ol lia'lit arease 
forei'd into the bearings at least once a day, until it leaks out 
at the side, will, in a measure, Imid lo work Ihe dirt and grit 
Old with the grease. The bearings slionld always be well lubri¬ 
cated, because it must be reiiimnliered that practically the 
entire w'eigbt of the machine and the grain to be planted is 
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cjirripd (in llic discs I'lillici' lliim nit (lie wlieels. i1 sliiiidd be a 
[laid oi’ (lie iiiliiie iireuraiii (o nil (lie wheel and axle liearinsis 
a( l('as( as (il'leii as (he disc bearinws are eiled On (hose drills 
of tile internal fluted kind, where (he spi'i'd is \aried (ii suit 
the (|Uantity of ”rain pl.mled, i( is \er\ iiii|ior(aiit (o keep the 
hearings of 1 he (dianne speed eear di'i\e well oiled The small 
x'ertieal shaft earr\ iii^ (he pinion needs special care. The 
hi'ariiiKS of (he shaft are sonieliines pro\ ideil with reiiiovahle 
east-ii’on hnshines for eas\ rephieetneid when (he,\' are worn 
If the hi'arm.es are well luhriealed Iwiee a day al least re|ilaee- 
ilients will never he reipiired 

On (hose maidimes wilh I he extei nal Hided feed rollers, fnr- 
tlu'r ail.instmeids may he found dial will permit opening or 
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(dosiii”' (heoiidel. h’or seeding small seeds (Ins oiitlel may he 
(dosed ipi pretty widl, hid (here is no daiiyer of elosins it 
entiiady, for a stop iisiiall.v pnwents (Ins for medium sized 
erain, such as larye plump whe.d, (he medium setting will he 
found salisfaetmw. h’or lamer seeds, siiidi as peas or beans, 

if will he well lo see thal ..peniny is set al (he maxiliiiim to 

he sure dial seedin.y is iml reduced a( (Ins pond 

On uraiii drills of (he iiileriial lluled feed two rims lor 
the yraiii (o eider will he found. One is usually niimhered 
(.\'o. 1) for small yraiiis and the othi'r l Xo. 2) tor larye 
grains. A reversible eo\er |ihlle is pro',,(led for the side not 
i'll use and before plaeiiie seed in the hopper all plates should 
he turned alike When the eo\er No 1 shows, (he small 
run is in use 

.Much care should he taken to yet a uniform setliii” ol the 
depth lev(“r. Seediny should never he done when turniiiy on 
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tile Iieiulliimls, in I’iict, il is iihvays ii fjiioil pliai to seed in lands 
and in one diroetion, allioviii”: the lieadlands for liirnin;^, as in 
|ilo\viiiy, tlieii seediiif^ I he lieadlands at the finish. It is best to 
allow ahoiit twiee the width of the drill for the headlands, and 
the last two lands on each side iiia\ he iiielnded in the final 
trif) around the field in linishins the seislinj;'. 

11 is an e.\eelh'nt plan to 
lia\e the hau's of si'ed frrain 
pretty well distrilinted 
o\ er t he headlands so that 
the seed box of the drill 
may he ri'filled at intervals. 
To run out of seed in the 
middle of a held, and upon 
re|iienisliinf;’ not In know 
exaetly where drilling 
eea.sed, is very a”"ravatin^. 
The operator should he 
very earefni to ke(‘p wateh 
of the outlet tubes. The\ 
heeome elo<;^ed <;t times 
and tins dillieiilty is not 
revealed until the seeds have sprouted out of the f^roiind. To 
prepare land areas with nnplanteil spaces is a waste of work, 
flreat care should he taken that each feed is working at all 
limes. 

One essential to siieeessfnl operation of a ”rain drill is the 
seh'etion of the seed to he sown. Il should, first of all, he elean 
and it should he selected and graded, heeanse the results whll 
he reflected in the harvest. Trash may elof; the feediii" meeh- 
anisni so that too mneh care cannot he exercised to use elean 
grrain. 

To fret fi'ood and correct action of a single disc niaehine, the 
disc must ent at the correct aufrle. This means that it should 
set. at a slig-hl aiifrle, as shown in Fifr H:{. This alible is cor¬ 
rectly provided in manufacture and if all holts are properly 



Fl<;. Sr».—liih'iiiiil tttiiil>l<'-nin Ircd-ciip 
:iii<1 w lit'i’l. M(]i‘ (i| < ii|i loi 

and (lit' utln'i* li>r 'kui.iil 

set'ds. 
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secured, and disc spindles nre not worn, il will 1)(‘ exactly 
right. Doubh' discs, oT course, will work l)esl wIkmi they set 
cxai'tly ver1i('al. 

The s<'i'a])(“rs should al w a \ s Ik* set closi* so 11nw’ do 1 heir w ork 
satisfactorily. In sei’dnie' a \e!w dry soil flie\ do lillh* or no 
good, so may he remo\ed. If. however, liu* soil i> at all d<mij), 
they W'ill he Found ahsolulelv n('c(“ssary to successFiil seeding 
of grain. On douhle di‘^cs. i1 is neci'ssjiry to use (nilstde and 
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iTiside scra])ers. Spring pressure on the discs is important. 
On light sitils pressures ma\ he considf’ralily less than on lu'avy 
soil. Hard clay lands n‘(pure an adjust ment ol these pressnia* 
s|n‘ings to insure peiiet rat utn ot discs. Flanting is more ditti- 
('ult on hard sod and therelore needs spt'cial attention I nless 
care is e\(*r<‘ised. (nie Held o! ln*a\\\ soil may he planted too 
shallow while a Mi\ of ligid soil. s('eded with lu‘av\ pressure, 
may he jilanted too deep. 'I'hus, in either case, then* is 
danger of ri'ducing the yield 
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On tlu' under side of ilie Feed box cover will be found 
ex])lieif inslrneti(]ns rebitin';' to eueli pai'fieidur iu:dii‘ of drill. 
These should he <'iir(d'nlIv studied und diligently followed to 
get the most from I he drill. 

Capacity.— The eiipiieity in acres covered in a gi\en time 
is merely a i|ueslioii id' width and the travid over the ground. 

tend'oot grain drill that is. a 9tt \ II machine—will have a 
ea)iaeily of about 1(1 acres per (hi\ at 'J'/i miles per hour. This 
ea])acily allows for r(‘lilliiig the seed box from lime to time 
and turning on headlands It can he increased by using a 
faster traclor. h'or instance, at three miles per hour, it wonkl 
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he possible to sow 20 acres and al 10 j miles. 2.') ai-res. At 
three miles per hour a grain drill can easily cover Iwo acres 
|ier foot of width in Ihc average 10 hour day. aceonnting for 
the time s))(“nt in the lield—even lo spreading the sacks of seed 
on the headland and loading Ihimi into the seed box of the 
drill. Where fertilizers of various kinds are lo be drilled in 
with the grain, additional lime is reipiired, and (his ri'dnces by 
about ten jier cent the amonni of work done. 

'I’he following table gives approximale capacities of various 
grain drills with dilfereni eipiipmenl and of differenl styles 
and t.vpes in average sized fields under average conditions. 
The figures represent the number of acres that may be seeded 
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(litioiis, till' I'ertilizer drill will reijiiiro iilioiit S pounds per 
tiiri'ow (ipetier |)i'r iiicli ot' deplli. 'I'liis viiries ;is the seed 
liox empties. On llie iivei'iiue, ;i [iliiiii drill will re(|nire .1 
draft (if ti pmilids per fni riiM (i|)eiier per iiieli of deptli. It 
will naturally draw harder when the lio.s is full than when it is 
nearly eiiijity. The ilrafi for seeding oats is less than that for 
seediiifi' wheal, heeaiise the weiyld is only half as .ureal. The 
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de)ith at which |ilantiii(’ is done inllneiiees the draft a eeeat 
deal. While the li.mires of li and S |ioini(ls drafi per fiirrow 
opmier per iiieli of deplh represeiil an axi'iaiue, d is advi.sahle 
to consider oilier factors .Moisliire in I lie soil affects the 
draft. Very Imaiw unmlt''. if \ery damp, will increase the 
draft fill per cent, A yradc will increase Ihc drafi. Whether 
the licarinus are well oiled or diw has an iidlnence. The 
draft is increased alimit 10 per cent wilh dO to 70 per cent 
increased rale of IraM'l. Sod and moist lire are, however, the 
greatest varnililcs that affect the draft. 


('[lAl'TKK V 

M()WIX(i MACIIIXIOS 

Function.—To I'lil fiijis.s I'or lin\ (.r ollici' |)iii'|>os('s is the 
fimetioii of a mown' Since flici'c arc (lifrcrcnl Uiinlsof hay lo 
cut and since these c'laisscs yield dirrcrcnl ly nitieli is e\|ieeted 
of tliis niaehinc. 

It should, lii'st of all, cni clean : and. secondly, it should eiit 
close to tiu' e'l’oiind II should have lieht di'aft and should run 
smoothly. The di\ider hoani should pull I he swath over to 
leave a clear shar|) line, slmw inv the eultiiiu' edye of t he .stand- 
in" o'rass. It should he euii\eiiient and eas\ to lifl the siehle 
bar when tiirniu" and passm" o\er nhstriiel ions, and lo till if 
lowii or up to cut lodyed or slandint; urass e(|ually well. 

Types, Sizes and Rating, d'liei'e is \er\ little \aria1ion in 
the types id' inaehines as a wlnde. Ilowcwer, there ai'e ddl'er- 
eni'es in thi' methods id' uellnm near eondiinal ions to prodnee 
the pro|)er ei-ank and 'siehle speed reipiii'i'd lo cut the grass 
oveidy. Each manidael ui'er nas his own de\iee lo meet this 
i'e(|uirenienl, and ail are ahoni eipially ellieienl. The eraid< 
shaft speed is liased on the r.ile ol trawl. In other words, thi' 
sickle has just ahoiit a eonst.inl speed on all machines lor I'very 
foot of advance .\s the rale ot tra^■el increases the sieide 
speed inei'cases likewise Xew l,\ pes, wlindi may he termed 
tractor mowers and ai'e i-e.dly improved designs id the present 
eonviudional ones, may he pui'ehased Some of these l\|ies are 
regular maelnnes tlnd ma,\ he liitehed hehind ;niy traetoi’, 
wdiile others, Avhieh may he lei nied mower attaehments, may he 
attached to various m.akes of Iraelors These attachments 
usually consist of a sickle har and driving meehanism. In such 
cases, power is taken directly fi'om the ti’actor rather tlian 

!K! 
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Ihroiifjh ituicpciidenl drive or traction wlieels, as on tlie regu 
lar mower. 



l-’it; !M --'1'!.trior niowor. with powor-lilt itK'rh.-ini.sin. 


Ti’actor miiwcrs ai'e liiiill especially tor use with tractors. 
Tractor power' is not alisoliilely ni'cessai'V. however', for' they 

can he di'riw ii try hoi'ses 

time without .stop- 
paptes. 'Pile mower at- 

I’’lo. t)t!.—Mower' ;it I'l'ar el , 

t„i. tachiiients may Irave 

sickle bar speeds in 

pi'opoi'tion to the ti'avel of the ti'actoi', oi' the sickle bar speed 

mav he in pi-nportion to the engine speed, ii'respeetive of the 
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1 ravel. In the lalter ease, it is [Hissihle to have the sickle Iravi'l 
very fast, while llie ti'ai-tnr would he slandiiiy still or, al hesi, 
inovinjj vei’v slowly. Some of Ihese allaeliiiu'Mls ai’e plared in 
I'l-ont of the li'aetoi’, ulnh' other’s arv attached nmhu'nr’id h aird 
irt the side, or’ in the r'errr', r'vterrdrrr;.; orrt sidewisr'. 'I’hr' ehtriee 
of irrte or the other' deprurds rrrr the trrretor’ irr rrse. 

Mower’S <rr’e ntade 


itr (lifTei’eiit si/i's and 



I’lited by t he leiigt li of 
sii’kle bar iisi'd. 


\ 

livi'-foot mowing' imi- 


l\ 

eliiiie has a sickle bar’ 

/ 

/’ 


tier; feet long. A si\- 
fool inaehine Iras a 


sickle bar’ six' feel 

•f 


long, I’te 'I'bi’se vrii’y 
in size fi'olii Ihi’i’i' lo 

I'll, 

.\fo\\'‘l ;l 11 .M-liliifll 1 . 1 * ■'liil* o 

i 1 ;|<'I ol 


ten fr’et. Thr' hrtter 

s tire Irrr’U’est orr the rrurr’ki'l rrird rs I'rrrrrrd to he ertrrrrrrr'r’eially 
pr’rretierrl. d’hr’ srrtrril si/e is r'rrrrtrtrrrtrly rrsr’d \\itlr errr’rh’tr 
t nrr’tors. 

Hitching.— Ilitehirrg is rr prrrhierrr tlrrrt dc’trurrrds sorrte 
thrrrrg'lrl wirr'rt t hr’se eorr\errt rorrrrl trurehirrr’S ar'e rrseri trr crrmhi- 
rration with tin’ t r'rrcirrr. .Mower's rrrr' rturehitrr's with r’onsrrler’- 
ahle side di’aft. I’:rt’tienhrr’l\ is t his tr’ire il't urr rrr’ trror’r’ rrr’C to 
hi' used helrirrd ;r tr’rretor’ Irr order’ lo do wood wor’k s|)r'eirrl 
attrrehirrents in the wrry of hrlelri's shorrld In' irr’ovirled. A 
sirrg'le S- or’ Itid'ool mower' errrr easily he rrsed irr eorrihiirat ion 
with the ax'er'rrge tr’rretor' h_\ errrpioyme the rreeessrrr’y hitching 
ir’ons, toe'elher’ with a special sliih pole. In e\i'i’y easi', how¬ 
ever, thi'v should he hileheil so that the t' li’toi’ wheels travel 
with at least si.\ inelies eh'ai’aiiee li’oiii Ihi' iiiieut gi’riss 

It is widl to I’l'niemhei’ that tin' tnowei’ shoiihl alwri\s hr- set 
well toward the side to allow sullieir'nt I'oom loi’ the ti’aetoi’ 
wheels. On lai’ge ti'ai'loi’s that ai’e vei’\’ wide it is not good 
]n’a('ti('e to nsr* a niowei’, hei’aiise it has such light di’att and 
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benauso 1o use siicli a siMiill iiiacliiiir willi a lar^o tractor mis'lil 
not 1)0 oconoinic field \)ork. In no case should I he mower liitch 
on the draw hai‘ ol’ the ti'actoi' be so hi^li as to prevent the 
sickle bar froni lyinj; down fiat on the ei'onnd. Then, too, an 

cxti’cnicly hieli hitidi 

M inay tend to lift on 

the mower enough to 
remove soini‘ weight 
and affect the traction 
which wonid cut 
(lown the sickle sliced, 
because it is driven by 
the traction of the 
/ w heels on the e'rolind. 




f y-mAsli / >s‘enrini' a mower 

attachment to a trac- 
' lor is a simple matter 

<l,wis lei in,. ,, I, Il till' instructions 

whiidi accompany the 
atlachiiicnl are closeli followed. Special tractor mowers, on 
which provisions ai(“ made to lift and lowin' the sickle har hy 
ilieails of a trip rope opinaliny a lifliiiy device on the mower 
itself, are hilidied with an ordinary clevis to the tractor draw 
har. Tliese in.ichines tistiallv have a truck or fore-carriage 
wheel makiiie- the mower reailv independent of the tractor 
so far as steadying il is eoncerned. 

Field Operation. -When a reeidar mower is used in com- 
hinalion with the traitor, an additional man is usually called 
for to o|)crale the mower On iiia,dimes in wdiich the tractor 
and mower hceome one unit, Ihe Iraclor opcralor can conven¬ 
iently rnn Ihe entire outfit. 


It hecomes considerably more of a ])roblem to use a mower 
with a convention;d Irai'tor than w ith hor.ses, and sjiecial atten¬ 
tion, therefore, is reqiiired As Di'evionsly inentioned, some 
mower aflaehnienls arc made to fit on tractors in such ii wa,y 
that the.v etmhie the operator of the tractor to attend to all the 
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adjus'iiiciits needed (in the iiKiwer witlidiit leaviii”- his seat on 
the ti'aetor. 1 his arranttmiK'nl nialves a oni'-inan outfit and has 
bei'H I'otuid praet iealile. 

'I’he ari'anj^enient ol leeers on a I'l'nnlai' niowei- so as to 
enahle tlie tractor operator to attend to them is a eonsideralile 
tash. It shoidd he liorne in mind, tliat to imt ffood results, tlie 
mower needs earefni attention. This method, while it may lie 
supeesstiil, IS not so desiralih', tliereldre, as liax'ino a man on 
the mower ilself or nsinp the special tractor mower or an 
attachment which takes its [lower I'rom the tractor itself. 



Kic. —’’rnx-tor, sliowinir n'liutlf <<inlrol wilh ojuMMlor on (iio inowor 

s.dll. 


The sickle speed of coin cut ional mowers is appro,\imatel.v 
d eoiiiplele strokes pm- tool of adxanee l■’or this r(‘ason 
faster travel im'ans faster sickle speed. Since the sickle is the 
im|><irtaiit part of the machine, it demands a ereal dmd of 
attention. Its aliiiiinieni needs special watehine: The sickle 
har should set exact l.\' at rieht angles with the inaehiiie when it 
is rnnnintr, which means that when standiiii;' idle, it should 
have tvdmt is termed ‘‘lead ” 'I'ln- lead is nsnall.v one inch 
for each five fei't of har. A ten-foot har, therefore, shonid he 
set with two inches of lead. When the maehim- is in o[ieratioii 
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the work of the siekle, due to its travel ni the "rass, springs 
l)aek ennii"li so tliaf «ith this sett in”’ it will he praetically at 
I'ipht aup'les with the luaeliiiie proper. 'I’o (leleriiiiiie whether 
this is .set riplit, a striiip', drawn \erv tiyht, iiiay be run 
from the eeider of the u rist |)i]i on the crank shaft directly 
over the center of the pitman itself, and out to the end of the 
bar, which will att'oni a straiphi line from whiidi these measure¬ 
ments may be taken. Ad.jiisliiiiuits on various machines are 
possihle, to pet proper lead on the siekle bar. Each particular 
machine should be tboroiiplily iimh'rstood so that the adjust¬ 
ments are properly made and emitiiiiially maintained. 



iMl—(’^'I iIpf sliiiws :iliiiiii‘il SH kt<‘ Iru. Sliiulidl portitnis ;ir»‘ 

• iiii'‘.iliuiiiii«-iils, .111(1 iiic iiiipr()]n'f. 

The piiards on (he siekle bar shoiihl also be very earefnll.v 
set and kept in |iroper alipiniieiit If a broken one is replaced, 
care should be taken that the ledper plate is not too low or too 
hipb. Shims may be used if neeessar.v, or the piiard, lieitip 
made of malleable iron, may be bent up or down with a 
hammi'r. The ledper plali's shoiihl be e.xatiiitied also to make 
sure that they are sharp. If they are not sharp, they should 
be replaeed, sinei' it ts not practical to atteiiipt re-sharpeninp 
tbem, iitile.ss satisfaeloiw facilities are available. 

The wiiips on the piiards pnide the prass to the knife, and 
these need to be exaniiiied as well, to see that tbey do not bear 
down on the ledper plate. The pnards also may be re-puiiited 
if they become very dull and blinded. 

The kiiilV back should always be straipht. It can best be 
examined by siphtiiip down the bar 
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On some miuTiiiies, wearing- |ilates are jn-nvided wliieli may 
he adjusted to take iiji tlie for\\ai-d and hack play of the sickle. 
A slight play should always he allowed to i)revenl danger of 
hinding. A sixtyM’ouj’tli of an uieli is enough, hut it should 
he the same all ahiiig I In- bar. It is good praetiee t<i have an 
e.xtra sickle kidfe for each niachiiie. This makes if jiossihle 
lor the operator to lake this extra om- along into the field, and 
rejilace the dull one, whi'U it is necessary. This also enahlcs 
the oiieralor to grind them holh in the evening or early ju the 
moi'iiiiig. 

It should he seen that llu' sickle knives register. Jly 
“registering" is mcaiil that they lra\el an equal distance on 
either side of the ceiifer line of the guards, if the knives do 
not register, it may he neces.sary to lengthen the pitman rod 
or the drag bar, or whatever means are iirovided to accom¬ 
plish this. -Machines should he examined Ihoi-oiigtdy to see 
how this can best be done, 'file pit man rod coiim-ction on 
the sickle bar should be carefully watchi'd for projier ad¬ 
justment. The saiiii- thing is true on the adjustment at the 
crank end of the |idnian. If the .|oinls hen- beconii' so badly 
worn that they cannot he kept tight, replacements should he 
made immediately, otherwi.se a hrokeii ]ulmau will he the 
result. 

At the outer end of the sickle bar, and on ds lower side, is a 
part which is termed the oiitMilc xho<. This part is intended 
to carry the outer end of t he sickle itself. It is usually ail.pist- 
able lor height, and should be carefully set lo cut the hay as 
short as desired. On some machines a small wheel is used, and 
this wheel should be well oiled and so set lhal it has a lead 
awa.v from the grass and toward the swath. 

The inner shoe, locatisl at the inner end of the sickle bar, 
has a purpose similar lo Unit of the outside shoe: to siip|)ort 
the inner end of the sickle. It is put, to greater service and 
receives more wear, however. I’rovisions for replacement are 
made so that it ma.v easily be kept in lirsi i-la.ss condition and 
it also may he set at dilfennit heights, lloth the inside and the 
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outside shoes should he so set that the bar cuts tlie hay at a 
uniroi'iu distauee .. I he eidiuid all aloue- its leueth 

I’he di\'ider hoard and (h<‘ swalh stu'k should also h(‘ in tirsi 
cdass sha|)e, since lhe,\. loo, ha\e an ini|ioilant rinietion to 
jierfonn. Thi‘,v should mark \er\ (dearl\ I he line of the nueuf 
ha.\' as a ynide to the tractor on the follow me- I’ouiid and to 
get th(‘ iimximuin amoiinl cut at all limes. 

.The hearing's that need speeial allenliou are the wrist ))iu, 
or pitman pin hearings, and the lower end of the crank shaft. 
It is importaid that they he kept light, and this can hesi he 
done li,\ having lliem properl\ Inhriealed. If either of these 



I''m. - tinier slnie, .linw iim Inure pins .nut pitiniiii i inineet ions. 

hearing’s start to pound, imim diale replaeenieiil of the worn 
]iarts hy new heai’ings is best .\n e.xira ■w rist pin hearing nia.v 
well he etirried in the tool box of the iiiowing maidiiiie for .just 
sneli eniei'genides. and an extra hnshing for the lower end ol 
the ertink slmft, heeause when this hearing wears, only a new 
one will sid'liee. 

(’(instant tittention to thesi' hearings is neeessar.v to he tdiso- 
In1(d,y sni'e that lhe,\' have sni'liideni liihrieal ion. It is ti good 
]diin to lav out ;i sidiedule for oiling and lollow it diligentl.v— 
sa.v, I'or inslaneig oiling these partieidar parts ever,\ Ihirt.v 
luinides. This sehednie apidies partieularl.v to the ])resent 
eonv(‘ntional maehine used w ith a tractor and not to the speeial 
high dut.y traeloi’ mowers or speidid high dut.v mower attaeli- 
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merits. For trai-tor work more treinieMt oiling is needed, natu- 
raliy, tlmn I'or tlie slow liiir-se-drawii speeds. Where anti- 
t'rieiion lieaiaiig eiiuipmeiil is used on imiidiiiies, no troiihlr 
should oeeur. Willi siieli eipiiimieiit I he maehines slionid 
easily run a week with one oiling. It is a good plan to keep 
oiling all Hie other hearings ,ilso at regular intervals of every 
day or so. .Xegleet in tins iiislaiiee is eerlain to eause trouble. 
For maehiiii‘s having enclosed transmission gears he sure that 
the gear eases have siil'lieieui liihrieaiil to oil the gears and 
hearings properly. Henerally it is satisfactory to use steam 
engine oil or any good gradi“ of aiilomoliile Iransniissioii 
grease for such work. The gear eases need he only partiall.v 
tilled, oiie-tliird to one-half full, heraiise the gears when 
running carry Hus oil around, liihrieating all moving parts. 



l-’ic. !)!>. -Sftlioii (liioimli sn l<l(‘ Imr. 


The rairhels in the diixe wheels and Hie wheel liiihs them¬ 
selves, should he oiled dad\ It is also a good plan to oil 
the sickle har freipieiiHx in fai-t, this part should always 
he well oiled with light iiiaeliine oil every time the knife is 
ehanged. 

Capacity.—The Fnited Slates Deparlmeiit of Agrieidtiiro 
has done eonsiderahle work in making iiivestigatioiis to find 
Old how iiilieli work is aeeoiiiplislied hy the average mower in 
the hands id' the farmer Their tigiires'* I’exeid that on an 
average, a five-foot mower eiils Itl.T acres |ier day. The aver¬ 
age si.x-foot mower cuts 11 !) acres piw day. From this it may 
he seen Hud two acres per foot of length of sickle bar is a 
fairly good average on wliieh to eali-idate eapaeit.v These data, 
(d' eoiirse. rid'er to mowers drawn hy horses and the slieeds at 
which they travel, which is from 2 to 2',4 miles |)er hour. 

• Bllllclni Nci SI I r S li.'i.l ..r .\i;i 1 , .\|Mil gi. men. 
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Tractors will easily Iravel oO ])cr eeiil I'aslei- tium horses 
wliieli means a I’ale oi ti'avel nt i'rnin -1 Id d-’^ miles [km' honr 
and that miieh mm-e woi'k done in a day ^’|■om I he h'edei'al 
fifi'tires oiven aho\e, il was round lhal a (i tool machine does 
(iftemi per cent niori' work lhan a .i-fool machine, and a Id- 
fool machine will do correspondinuiy more. special Iraclor 
mower willi an 8-foot ciilliim har, liitchcd to a coincnl iniial 
tractor, travidiiip at a rale of three miles an hour will he aide 
to cut from lw'enly-li\e to thirty acres in a Kl-hoiir day This 
lionre represents an enlire day's work with a Iraclor and one 
man. Il is not nncoinnioii lo lind that a leii-fool mower, used 
in eomhinalion with the Iraclor, cuts lhirl\-li\e acres of ha.v 
per da.v of ten hours. In exceplional cases, as iiiaii,\ as forty 
acres have been cut in leii hours with inachines of this l,\pe 
anil size drawn li,\ tracloi .Mower al lachiiieiils lor Iraclors, 
cutting from S1.\ to eicht feel,'are easil\ capable of ciilliny 
thr(‘e acres per foot of sickle bar per da,\ of ten hoiiis 

One id' the (d),)ecl ions to mower al I acdinieni s for Iraclors, 
d’ten cited lo discourage the use id' tractor with the mower, 
IS that the tractor wheels ha\e a lendciici lo thrash out Ihe 
heads or break Ihe lca\ es loose from the ha.\, part iciilarl.v w hen 
vei'.v ilr.v clover is lieiii” cut This objeel mn iiia,\ easily be o\er- 
eoine b.v cutting' early 'in Ihe ripeniny slaye and allowing the 
lui.v to cure in windrows The same objeclion can also be 
suecessfidl.v remo\ed by iisine a side deliM'i\\ rake in I'oni- 
bination with Ihe mower or iiiiinedialel\ alterward, culling 
W(dl matured hay of different kinds. Itesides lhal, Ihi' divider 
board, if jmiperl.v ad.jnsled. will make a track tor the drive 
wheel of the I raclor so I hat I his ob.ieci ion is ox ercome In some 
cases tlie rake can be hitched lo juit Ihe yrass iii windrows as 
soon as cut. The aviwaye Iraclor has enoiiyh power to do this 
rc'iidil.y. The ipieslion is niendy one id yidliny the |iroper 
luleh. This makes il possible lo run the tractor drive wheels 
on the stultble bidween the windrows. For smdi a combination, 
the rake should be hitidied directly lo tbe traidor draw-bar and 
not to the mower. 
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Draft.—The draft of mowers is a problem which varies with 
the grass that is being cut, the sharpness of tlu! sickle, and the 
degree of Inhj-icalion. 

In a series of tests, an eighl-fool mower in fii-st class con¬ 
dition, cutting clover and timothy hay on level land, showed a 
draft of from d.lO to 02.1 pounds, with an average of 4H7 
pounds. A ten-foot mower, cutlitig alfalfa in good condition 
and on h‘V(d land, sIkiwciI a draft of fi-om .1.10 to .17.1 pounds, 
or an average of .Ititi pounds. 'I’hesc ligurcs are al a rate of 
travel of about 2'^ miles i)er hour. From them we find that 



—'I'ldclor niowi'r in 


the avei'age draft was 5S.7 pounds p(‘r fool of sickle bar. The 
elTcct of (lull knives is plainly shown in I lie following data: * 


(’OMUTIOX OP SICKEF 

l)E \KT IN' I'OrNDS 

Ixiiivcs in ^ood ('otnhluni. 

■iri.-, to 178 

Knives nlioiit fiO'.,. dull.. .. . 

ri:i,s “ r)()2 

Knives ^e^v dull ... . . 

riitii 

Knues dull, guards !i(‘nt and ledger plates riililung 

‘‘ 71H 


This shows that a mower with dull knives may require about 
75 percent more power than when in good eondilion. 

Fiidd tests have revealed llial the draft is slightly di'creased 
as the travel increases. This is only ahont 10 |)('r cent, yet 
enough to show that faster travid accomplished two things. 

* made at Agrii'ultural Kut'int'oriiig Iippartini'iit (if tlio L'nivorsity of 

Wisconsin. 
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Tlio niowor does iiiori! work and docs it a niinimiini cx- 
jicnsp of power. This increase in speed is only aboiil ,")() per 
ceni over a reyndar rale of I ravel o! ll'.i miles per hour, which 
wonid mean a travel ol' sliyhlly less than tl'j miles an hour. 

Repairs.”— 'I’lie sickle is the pai't of a mowei- llial doi's the 
work of eilttinfr and, theicfoii', I’cipiires attmitiiin to keep it in 
ifood shape and tlu' kni\es shai'ii. In the tirst jilaee, Ihe knife 



l''i(i till - SirUle.knife rriiiiler. 


bar itsolf should be absoiiilrly straiulil. Si^ddiiur ahm^^ Hit* 
(m]"c "will rovoal whollior or no! llus is llio cast'; and d kinks 
are present, tiu*y sliould In* reinoveil l»y si raiijiildeninir on an 
aTivil or straight iron. Tlu* clips that ht»ld the knilt* bar should 
be haininei'(*d do\\'u so tlii'V just slightly ch'ar without rubbing. 
Jl* wearing jilates art* not adjustable they should bt* renewed 
if worn. 

Grinding the knife st'tdions is a job that should he very 

• Spo Farmprs’ UnllPtiii 047, ‘•(’nro and Korair of Farm lnu*l<'mpnts.” 
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cai’clully done (o l)e sui'c tci Uccp the or'i"iiial an<;'le of each 
soc'tion as nearly as laissihle. A s|iecial Ki'inder for lliis jnir- 
pose is a valiialile (leviee for d<iiiiy lliis rvork uell and doin'; it 
quite rapidly. When lliis ainyle eaiinol lie iiiainlained new 
sections should lie purchased 

When seelioiis need replacing;' Ihey should he removed from 
the bar by shearing Hie rivets ralher than Irmiiy lo juincb 
them out. This biller midhoil lends lo eular<;e the rivet hole 
so that a new ri\’el will not hold so ;\ell when the new section 
is put in place. Kcuidar ri\cls purclniscd for this paiiicnlar 
luii'iiose should always he used for this work, and in no case 
should any sorl ol a snli.slil nli' such as nails or screws he used. 

Dull ledo'er jilales may he remoM'il and yronml in a similar 
manner. Tlu- oriyimil anyle should hi' maintained as nearly as 
possihle. but new ones are prcl'erahle. 

The "iiards should also he rcgroinid and pointed when they 
get dull and blunt. 
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Function.— lialo's ni'c list'd iM iniiirily In raki' tlic hay i'nini 
vows, or “swallis.” wlin-li haw hvi'ii h'fl li\ Ihv ino\wi' iii(o 
niovo compaft jous, which aw Icniicd irn/i/wirs-, 'I’Iicm' wiiuh 
rows arc later raked up hv (he lo.iders and put on Ihe wae'ou 
rack III lie eoiiNcwd lo ihe liaiii, or else lhe\ are handled 
by push rakes or sweejis I'or staekiny in Ihe Held. 



l-'lC l>l|llll) t.lk''. Hl-l'nol. Wllil Il'.Hlol !lll<ll 


Types, Sizes, and Rating. 'I’hei-e are sewral dislinel types 
of rakes, such as the s/n iin/ hxilli rake, ol Ieii ternied .\i Ij-diinip 
rake, and the sidealein er\’ rake, uhieli may be subdivided 
ayain into two styles, the "eylinder slyle” and the “tork 
style.” The liildir. while nol e,\aetl.\ a rake, may be tdassed 
with Iheni beeansi' in nian\ eases rakes, [larlieiihirly ol the 
side deliverr' st\les. will do the work ol letldiny ha.\'. led- 
ders will, therefore, be eonsidered here. 

Practically all dump rakes \ary in si/e from S lo 12 fet't in 

•See l>’.iiiiieiS lliillelin III 1, ' ll.it m.il.iiie " 

IIS 
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width, and they are rated in these sizes and termed 8-, 10-, or 
12-foot machines. Side-delivery rahes have no rating for size 
other than tlie arliilrary nnmhers or names given to them liy 
the manul’aciman's. Kai'ely does a manid'actnrer make more 
than one style or type and size. It is n<'ll, when pnreliasing, 
however, to know liow wide a swath a siile-delivery rake will 
handle. The most common size will rake a swath from 7 to 8 
feet in width. Some mannfactnrers make side ilelivej'y rakes 
for nse only as such, while others may he purchased that can 




!'k;. I0.‘, Si(l('-(|rli\'fi-y inkf. (vlimli'r I\|k‘. 

be used as teddci-s. Such machines are usually termed (■(iiiild- 
naiiDH xi<h:-(liAlv(r!i rn/i'c mid Irdder. 

Hitching and Field Operation.—Since sining-tooth or 
dump rakes are usually ratlun- wide, they should of course run 
very steadily, and to hitch them to the tractor usually calls for 
an “A” fi'aim! consiruction on the machine. Because lln^ hay, 
in being rak(nl, does not always come e.vactly in the center, one 
side of the rake fre(iuently carries a heavy load and the 
machine tends to sway considerably so that a steady traveling 
machine calls for the “A” frame hitch device. Chains, or 
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rods iis braces, will not serve so well as a ixile of wood or 
aiifjle steel securely fastened to tla* raise as a unit. Care should 
be ex(‘reised to see that the iiuudiine is lutidu'd far eiioimh back 
of tb(“ tra(‘ior so that corners can be turned eonveidentlv. 
Trouble is (d’ten caused by hitidiiii”' so close that iu turuini!: Ilu' 
traeloi- wheels toiudi the uiaehiiu'. On sucdi tractors as have 
extension ideats, too close hitehiuo uia,\’ even heeoiue a dauo'er- 
ons praetiee. 

'file eonveut ional rake is so uiade that llu' operator uses bis 
foot to ]iress the rake teeth against the orouiid for clean 



rakine-. If the man on tlie rake that is used behind a tractor 
is to be disiieused with, other means must be devised to secure 
his load or |iressuie on the teeth .\ weight <d l_ oi l.i 
pounds hiiiio oil this foot lever will ejxe the necessary pres¬ 
sure on the rake teeth. .\ trip rope secured to the haiid-triii 
lever for dum|iinf' the rake is then necessary. Aeeordiiigly 
the diiuiiiin<r device iiiiisl work against this wei^dit used to 
kee|i the rake teeth down, 'file load should not be too beavy, 
lest the diiiiipiue .leviee be broken or made diflieiilt to operate. 
Ill any ease the trip rope should he held tmhily iiiitil the 
rake has dumped the hay, and then instantly released. It. 
is important to see that the tniipiiio la.vs the windrows 
straif,dit and exaetlv in rows, to facilitate haudlin- the bay 
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afterwards wlicii tlir loader is used ami f>iiidiiii; Ihe traetor 
aloiijj sti'ai^'ht i-ows. 

TIl(‘ sid(‘-deliver\ ral;e of (he i-Nliiider lype moves (lie hay 
fi'oni the swath mto windr'ows. hut leav(‘s it iii llie direelioti of 
(ravel. Tins is exactly crosswise lo Ihe way (he hay is left by 
the siu'iny tooth or duui|i I’ake. The side delivery rahe does 
not rci|uire Iripiiiim’, hul works eoiil iuiioiisly, earryiuf;' the hay 
over to one side and leaxiuy it iii a windrow in a loose and 
flutl'y eoiidiliou which facililales dr\ luy and allows tlii‘ sun anil 
wind to l•ure it rapidl\. 

The fork type ilelixery rake accomiilishes Ihe same results, 
but instead of liaviny a eyliiider w ilh spriiii; teeth, it has forks 
.sot at about Ihe same ancle as a l■,^■llnder r\liieh rakes the hav 
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over toward one sidi’ and into Ihe windrows (‘ombiiiat loii 
inaehiiies of tins sort iisuall,\' are provideil with means for 
revi'i'siiiir (he direelion of rolalioii of the e,\'liiiders, wherehy 
they serve as vi-ry el'lieient tedders. 

Side delivery rakes usuall,\ liaiidle a swalh from 7 to 8 feet 
in width. 

The regular tedder has some of the iliaraeteristies of the 
fork type side deli\er,v rake. I'liev are rated aei-ordin^'to the 
number of forks they ha\i', whieli may vary from 4 to 8 forks; 
and they will handle a width from .'i feet lo II feel. Their pur¬ 
pose is to handle (he hay after it has been cut, [lartieiilarly if 
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rained upon, liirii il ever- and briny the botlniii part tn the 
top so tliat It )iia,\ be diacd out in tlie sun and uiiid in the 
ipiiekest iiiaiiner possible. A tedder should alwavs be used 
after hay in the swath or windrows has been rained on. Tlie 
eoinbination side i,hii\'er\ rake iiia\ be used as a tedder, siiire 
the action of its evlinder and forks, when re\ersed, is very 
niiieli like that of a tedder and aeeoiiiplisbes tli(> same purpose. 

. It should be reiiimnbered th.lt the ee.irs anil eliains tr.iiisiiiit 
the power from the wheels to the rakiiiy de\ ices, and that the 
shafts Upon wiiieh the wears and sproekets are iiioniited should 
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be well oiled They should alwa\s be well secured in their 
bearinys so all wears iua\ riin well with e.ieh other. ()ii those 
inaidiines iisiiiy the lorks monided on cranks, it is necessary to 
see that the fork bo.xcs on the cranks recei\e special care in 
the way of lubricant. Where yrease cups are used on the 
cranks, they should be turned down a trille every hour or two 
to .secure lonyer wear and belter perloriiianee id the machine 
as a whole. 

With niaidiines of the fork type, the speed of the tractor 
.should never exceed d' • Hides .in hour and e\en less is desii- 
ahle to insure loiiy life and wood seiw ice from the tedder. 
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'I’lie wheels should not be iief;leele<l and it is very important 
that they be Inbrieatcd at least before startirifj out m the 
morniin;' and .it noon. 'rin‘ vaster wheels which are used in 
some of the machines shonid als<i be f’l'cased at least once a 
day, since they mirry a paid of the load. The vertical spin¬ 
dles on the caster shonid be oilisl daily. In all the.se 
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machines, pawls or ratchets are irscd in the wlieids as a driv¬ 
ing means and to permit turning corners in either direction. 
These, too, shonid also be oiled regnlarly. A little attention 
given them in the morning and at noon will insure longer 
life and salisfaidory operation. They are often neglected 
because they are nnseeii and perhajis not thought about, yet 
their improper operation (d'ten ties np the entire nundiine. 

The gears should be well greased occasionally and sprocket 
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oliains, wlieii used, slioiild !)(■ odcd (nicc in a while. Chain 
drives slionld be properly set, so that Ihev are neilher field 
enonf’di to hend the shafi and cause nnneeessaiw' hear-iim loads, 
nor so lo(jsi‘ (hal I hey lend to cliinb the teeth ot the sprocket 
and .jump olT, which nn”hl eanse a hreaka.ee. 

All t'l'aine bolls should be kepi seeui'el,\ I'astened to keel* Ibi^ 
inaeliiiie in proper alignineid. 



The ad,justine]if of Ihese Ihree t.x'pes ol niaehiiK's to have 
Iheni rake (dean is a mailer of evperience 

It, is not n('e(‘ssar,\' to ha\e the teeth ot tin' ralo's mb so 
liard on tbe iironnd that lbe,\ die up the plants They need 
only toneh lifrbll.v, and b\ their a(dion the,\ will ndo‘ (dean, 
'I’he inoi'e caiadddiv this ad.pisinient is made, the (deam'r the 
rakinjr will be and tin' easier for the loaders that bdlow iji the 
next operation of fi(dd wairk, Tlu'se spidn" rake le(dh must 
alwiiys be kept s('enr(d,\' bolted in phnas Loose bolts allow 




114 FARM KQFIPJIFA'T 

them to slip urotiiid, Jiiid lVe(|iU'iilly in lliis iiuniiior they are 
broken, wliieli tiK'ans i)no)' i-akiiif;'. It is well lA "o over all tlic 
ruko spriiif^’ leetb bel'ore slarliii;^ in llie nioriiiii"' and at noon, 
to see that the holts ai-e ti^ht. It is ])ai'tieularly important 
when the niaehine is new to se(' that the springs are tightened 
twieo a day until they really find llieij- places. 

In the handiiiig of the inaehines in the tield, it is good 
polh-y to drive the Iraelor straight, since the loader is to .go 
over the tield ne\l, and to make hauling conveniinit rows 
should he straight. It' tlu' loading is to he done with two 
loaders, this is more impoi'tant than I'ver. 'I’hen especially 
the rows should he |iai'allel, so that these two loaders will work 
to their full caiuicity at all times. 

Capacity.—.\n average lignre of from 4 to dfh acres pm' 
foot of width may he used to get the capacity of any type or 
style of hay rake. If the land is reasonahly le\el and free 
from stuni|)s, stones, and ohst rnci ions, it may even he safe to 
figure on four acres |)er foot of width. In such ca.ses an h-foot, 
rake should, on an average, have a capacity of acres per day. 

Draft."-The.se machines have very light draft, .\n ordinary 
.S- 01 ' lO-foot size dump hay rake will reipiirc from l.'iO to 
1150 pounds jndl. If the ground is very uneven and the 
s|)ring teeth hang on the liigh spots, the draft will he all'ected. 
In general, liowe\er, 22.’) pounds may he used as an average. 

Side delivery rakes of either type reipiirc slightly more 
]iower, and tests show a draw-har |inll of from 2,1(1 to 41(1 
ponnils. In a heavy lield of alfalfa, the power recpiircments 
will he slightly more. In no case has a draw bar pull, on level 
land, hemi in excess of 121) pounds for a single machine of this 
sort in good condition. On an average 420 ponnils will repre¬ 
sent the draft of side delivery rakes. 

liO\i>KHs 

Function.—Loaders are machiiies which gather the hay 
from the windrows as left by the hay rakes and elevate if on a 
hayrack, on which it is hauled to the mows where it is to ho 
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loading iiiarliiiu's In nni* ras<' a sri’ics ol small spianir stcdl 
li'clli (ir forks .'iro fastoiicd lo the cyliiiilcr, by wliirli llic bay is 
^alluM'od and idoxati'd l)\ iinonis oi an ondloss rakr lo tlio lop 
of 111 !' itundiinc and dolixcn'd to Ibo bay rark laal on (be 
wafi'on In Ibe ntber case I be spi'iny sled rake l(‘etb are 
secured to lonjj wooden f<irks wliidi liavc a rotary motion at 
ttie lower end and a rci-ii)i-ocal iny motion abo\-e, conveyinp: 
the bay to (be fop of tbc load and (bdi\crin<; it to tbe liayraek 
bed of tbe wa^on On some of tbc cylinder maebines a rc- 
raking eylindcr may.be used in combination with regular fork 
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cylinder to "athor up loose ends and deliver tlieiu to the large 
cylinder or main cylinder which carries it up to the top and 
delivers il in the usual manner. 

Sizes of loaders arc nearly uniform in width. Two general 
widths, the fi-foot and I he 8-foot, may he had. They represent 
approximately the hayrack width, which is aboid 84 inches. 
Xo real standard governs this lignre, y('t it is verv close to 
what has he('n found practical lo load, move ahoul on the high- 
wa.vs, and get into the awrauc haim door and gah'. The 
height of some loaders can he changed a little, hut even this is 
nearly the same on all and ranges from !) lo 10 feet. 

Hitching and Field Operation.—Operating a loader is not 
a diflicult task. Tim most essential thing lo their successful 
performance is to maintain a iinifoi-m speed or I'ate of travel. 
Hay cannot he loaih'd at hreakneck speeds if a good thorough 
job of raking is to he done at the same time. To gather all the 
ha.v clean from Ihe ground is the lirsi consideration. 'I'o do the 
,joh hurriedly and leavi' a large percentage of hay on the 
ground unraked and unloaded is not good practice. 

The lirsi essential to good loading and clean raking is the 
propm’ ad.jiislmi'iit of the \erlical hitch between the tongue of 
the loader and the lia,\ rack or wagon bed, hecanse wagon beds 
vary in height from I he ground I mpropm-ad.jnstnieut of this 
hitch ma.v cans(‘ a rake lo do a good clean .job of raking and 
loading in one ca.se with one wagon, and a poor job with 
another. On loaders Inning a fore-carriage, the hilidi ma.y he 
permanently fixed for good (dean raking, regarillcss of wagon 
height. 

If all the loaders—where more than one is being used—and 
all wagon beds are alike, it is merely a problem of hitidling 
uniformly to get good results. This is a part of ha.ving that is 
important and should be looked after carid'ull.v. When dilfVr- 
ent wagons and loaders arc used, it is a good plan to get a field 
setting worked out and Just idialk down on the rear of the rack 
the niimher of turns of Ihe winch crank that should be made 
to get the best setting. If one type of loader with different 
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■wagons is vised, the iiiiinlicr of liii'iis may again be marked on 
the rear of the raek. These delails may all seem li'illes, yel if 
ra[)id aetion and satisfai'lory results ai'e to be seeiired, tiu'y 
will prove their usefulness. If is also Ingieal to gi‘1 all the lia.v 
available; and, besides, lliere is the laid llial if will be imnee- 
essary to re-rake the field. 

When two loaders are used behind the li-aelor, vhieh is the 
best arrangement, the loaders sbindd be alike. Tlii’ liav racks 
as well should be as nearly alike as possible. 'I'lie loads will 
then be about I'cjiial and each man on thi' load will have about 
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an evpial amount si' work to do, beeanse both racks will be 
loaded in the sami* time. 

Two wagons with hay loaders ran easil\ be hitehed to 
the tractor. It is important to get a hitch long enough to 
permit of easy inrnnig without danger of in.iiiring either 
the wagons or loaders. 'I'nrinng corners will to some extent 
always be ni'eessary, and it may be dangerous if the hitch 
is made too short, rninterriipted performanee is essential. 
This re(|uires correct wurking parts on the loaders, which 
deliends, first of all, on proper Inlirication-- snflicient to insure 
easy draft and the |iroiier workings of all parts. On the cylni- 
der loaders it means oiling the cylinder boxes regularly. The 
cylinder boxes have the hardest work, and need special atten- 
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tion, SiiK-c tlu'sc clrviitiii”' (li‘vict‘s or nikcs pass over a luilloy 
or wheel at tlie U|)per (MhI, it follows that these small revolving 
parts must not he iieyleeled. Located as they are, pi’etty well 
above the jj'roiiiul, there is a leiideticy to iH'glect them. On 
some machines the shaft—nsiially a very small one made of 
pis pipe—is used, and in such cases, too, oiling is very 
essential. 

All s|)rocket chains should he looked after carefully. A 
loose chain crowds and causes dauiayc and dela.\'s lo hreakiiiy'. 
A tijiht chain causes uuuccc'ssarv hcaniiy friction, which iiia.v 
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wear out a ho.x coiiiplelely in a shoii time, dears, loo, should 
he creased occasionally lo eel llie hcsl rcsulls. 'I’lic wheels of 
loaders should not he overlooked. Oilinc tliciii every half day 
is a reipiired part of the work On some iiiachiims small caster 
wheels, or fore-carria”c wheels, are used, and Ihcy need allen- 
tion in the way of liihricatioii. All the hcariiics Ihcre ari' 
onl.v a few—should he oiled al least every iiioriiinc and al noon 
before starliiii;' oiil. The fork ho.xcs on Ihis l.' pe of machine 
need care and frequent liihrical loii. They should lie ke]it 
ti^rht, for if |iermilled lo loosen they pound, and it lakes onl.v 
a little of this iioiiudiiifr to ruin them rapidly. The sprinc 
teeth on any type of rake need careful walchiiif;. They not 
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only lieooiiu' loose, bill Miiiieliiiies IIk'v l)reak. One Unit Inis 
been lost or broken should be i-eiilaeed iniineiliately, ollierwise 
the maehine will not do Ms work well Keeeldries In ^'earless 
loaders nei'd s])eeial altention in the mailer of lubriealion. 
ll is poor policy lo Ihmk Unit ,jiisl beeause llie loader is a 
sinpile iiiaehine il can run indelinileli witlioiil rare bike 
any inaeliine, ibs perroriiianee will be in direel proporlion lo 
the rare it wels. 

Capacity. -'I'lie eapaeil\ of a loader depends on llie rail 
of travel and Ihe widlli of Ihe swalli il handles Ordinarily 
liiiieh time is losi waitiiiw for wamuis. bill if enony'h wagons 
ari' available, ii is easilv possible lo rake l.‘i acres of ha.\ a day 
in Ihe avera,v;e sired Held and on level land. The rale of Iravel 
would then be 'boiil 2'i miles an hour .\l d miles an hour, 
possible vv il II I raelor wie-i^, as many as 2(1 acres eoiild be raked 
in a da,v uilh a sinele loader Of course, il would be possible 
to speed lip and do iiii a , liul ..low speeds, say up In :! miles an 
lionr, are permissible Speeds iii excess of tlial liuuie should 
nol be used when rakiim and loadinw’ hay. I'lider favorable 
conditions d acres per fool of widlh is easily accomplished. 

Draft. —The draft of loailers is inlliieiieiMl by the ty|)e of 
loader, the decree of lubrieal ion, Ihe viehi of ha.v, and Ihe 
c-eneral ail.jiistineiits of Ihe rakinc' leeth. .\n S-fool e,vlinder 
loader in cimhI workinw’ order on level land anil rakiii" 
clover liav verv i hise will show a drall of from 47.) lo udO 
pounds. The peak loads will run lo 72.) pounds. An H-foot 
inaeliine siiiiilar 1o the above, bill willi Ihe addilion of a 
lavrakine e.vlinder, will show from 1.70 lo 2.70 |)onnds ad¬ 
ditional. If llie re-rakine evlinder is sel verv close, the total 
draft may run up to 1000 pounds .\ii .S-fool forked type 
loader in ^ood eondilion on a level field will show from 4d0 to 
470 pounds drafl. 'I'lie peak loads will run to 7.70 pounds. 
Thes(‘ lic'iires of drafl ineliide Ihe wacon also 4’hese draft 
tests were made loadinir from to f'| of Ihe total load lo 
pet averages. The peak loads were found under these con¬ 
ditions. 
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Types.— 'I’wo (lisfinct types fei- tlie two dittVi'eiit iiietlioils 
nieiilioiied nbovi' are used. One W(‘ may term (he diitjieriiui 
7',i/pe, for use w illi 1 lie sweep and pnsli rakes, and llie oilier tlie 
Hldclhuj Tjipi'. 1o lie used witli (dtlier the ealile unloading 
device or the sirin l elevatiny tyjie. Where hay is 1 he jiredoini- 
natiny crop, niid where it is usually haled as soon as possible, 
‘See FiirmtTs’ Bulb'hn lixiO, ‘‘Hay Sluckerh.” 








IIAVIXC; MAClllXERY 121 

outdoor stai'kiii" is uioro coiiiiiion. In siiidi casos mows aro 
rarely available' to laeld I he (luaiitity of hay juil up. Climatie 
eoiidil ions, loo, soiiiel imes all'ord a very jrood i-easoii for slack 
iiii;' outdooi's. Where liay is used for hoiiie feed, il is cus¬ 
tomary to stack ill barn mows; the rceidai’ uidoadiu';' devices 
are, therefore, most coiniiiou. Tractors for use with slackiii;^ 
devices may be used with iiiiloadiii" devices for uuloadiue; 
Imy from a liayrack. They may even be used for hauliiio the 
wae'Oiiloads of hay from the liehl lo the iiiiloadiue' devices, 
when this is done iii jireference to iisiiitr luish rakes. 

Field Operation.- The use of the tractor with ha\ ioad- 
iue: and iiuloadiuf; machinery al best iiiiisl be done with 
caution. Such machiiieiw is nsuall\ not cspei'ially liiiilt for 
tractor u.sc, aed the i|uesliou is iarfrely one of eetliup: a 
rie'fiiue to lend ilscif lo I lie iisi' of iiuloaders, push rakes, 
and sweep rakes wilh the tractor. A ])ush rake leiiils ilsidf 
better tliau a sweep .■akc II miisl be securely fasteiied to 
the front ol' the traelor hi some loealilics il has been 
fastened to the rear, and wilh the tractor riiiiuiuo back¬ 
ward; but it is difliciill In liekls of cousiderabh’ size, it 
has been found more practical to jilace il in front of the 
tractor. Since the load is very lifrlit, usually that of two 
horses, only a siiiall_ tractor should be used for such work. 
Ill some locaHlies luotor culliMitors ;irc used for Ibis work, 
and, because of ilicir const metloii. they seem to lend them¬ 
selves very well for haudbue; hay from the windrows by 
])usli rakes. From the push rakes the hay is delixered to the 
elevators. Various types and kinds of rakes are used, depciid- 
iu<r oil the farmer’s iiidix uliial choice in the matter. In any 
event, the hay is to be lifted or pushed to the lop of the rick. 
Where the farmer chooses lo use a regular uuloadino' device 
oil a cable, fasliuied between two |)olcs over the rick, and to 
unload directly from the swee]i or jiiisli rake by means of a 
fork, such iisan'c is |iracl ieable. 

Since these machines are comiiarat ively sim|)le, very little 
need he said about their care and operation. About the only 
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parts that need special attention in lnl}ri<-atin}; them are tlie 
small wheels wliieii tiaivd on tlu^ jri'oiind and tli(‘ shearer 
pulleys, 'they should he watched, and oiled l‘l■e(|uently. On 
the swivel type stackei', some attention must he j^iven to the 
swivel, both the ui>|ier and lower cuds, to he sui’c that it is 
not cutting and wearini;' out iiunece.ssar'ily fast. Swivel 
stackers shoidd also he securi'ly anchored, and can' taken that 
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there is no daiic'ci- ol' their tipping; otherwise much damafre 
will he done. The sanm is true wlu'ii slakin<r down the poles 
and .see\irinn: the cahles and also when huildin^ i-icks in the 
field for this device. 

rNI.llMlKRS * 

Function.—This machine unloads hay from the loads into 
the mows or ha.v harn It is also used for field stacking where 
the cable device is used. Ilay forks,, sometimes two, are fast¬ 
ened to a rope leading from (he hay unloader to a power 

* See Farnifi''!’ I^tilhMin S;5S. • Iljirvf’stiiig Ha.v wi(h a Swoop Rake.” 
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(levu-e, usually localed oiilsidc ilic Ikii'ii. Instead of a fork, 
sliiifi's are soinotimes used to carry I lie hay up and duiuii it in 
the mow. 


Types. Praetii'ally alt unloaders are ot one eoniiiiou ty[)e: 
a device consist me- ot shea \'e jiii I leys and track rol lers, runuiii'^ 
on either a I'ahle track at the \'ery top ot a hay mow, usually 
exlendinj;' out over the edye of the door so that hay may he 
loaded direelly from the wayon. and at the s.imi' lime lieiim- 
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(leiivored on tlu‘ troilcv Irock of oobh' 1o ibc rjii-lln^st oiul of 
tlio barn. 

Operation. —niocluuos ohmiI ioio'd in Ibis t-linpior arc 
so nearly siniilai', it follows tlial liie opm-alton for all ai‘o 
prac'liealiy alike' I’owcr may b(‘ fnrnislKMl by Ibi' (ra<'tor. 
SoTiictiiiH's a lioislino (bwit-t'. brib'd let tlu* Iraftor, is nsrd. 
This make's a ^'ood riir In such rast's it is unnrre's.^afy for the 
tractor to travel l)a<'l\ and forth over tl)r irround to unload 
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The princijjiil conceni in the niierali<in nf these nnloaders is 
to see that tlie slieave ])nlleys and track rollers ai'e well Inhri 
rated. l,oeat<‘d as they are, piahty nineli out of the way, it is 
a rather dillicudt task to reach them, Imt they should be lubri¬ 
cated at least twice a day to insui'e [)ositi\e ix'rfoi'iuanee. To 
have them fail from improper lubrication means rapid wear, 
with conse((uent faulty performance. It is not uncommon for 
them to tto otf the track because they have cut on aec<iuiit 
of lack of lubrication. On all uidoaders a snal(di block is 
usually used, and this mauls atteution, pai'l imdarly lubrica¬ 
tion. The snatch bloi'k is usuall.v located when' it can be 
(•(iuvenieutly oded. Those ,|nst above the fork or sline can be 
conveiuently oiled because the\ travel from the load U|i and 
are very often close to the evound If the sheave wheels stick 
and do not torn, it is apparent that the ro]ie must slide on the 
wheel itself, and thus wear out in a comparatively short time. 
A splice in thi> rope is diflii-nlt to make and is at best 
unsatisfactory; therefore special attention should be paid to 
lubricating the various sheaves thronyh which the hoist ropes 
])ass. Since unloading’ is just as important as any other opera¬ 
tion in liayine, altliony'li not so eoiiiplicated with reeard to 
machinery, the farmer should recoeiii/.e that the nnloadiiie 
machine ri'qnires Inhricat ion in order to yet the hay into the 
mow with the least possible expense of power or tionble from 
breakage. 

Draft.—The draft on an ordinary hay indoader depends on 
the weiyld of the ha.v, whiidi in turn is delermined by the 
kind of hay that is lieiny handled Ordinarily il has been 
found that from 3111) to 51111 pounds draft is required to carry 
a single forkful n|) into a mow. If two forks are used, the 
draft will run sliylitly under double these tiynres because the 
load is sliyhtly less than twice as much. With a slniy it is 
possible to yet a hiyy,.]- load, and fre(|iiently as nnich as 500 
or 650 pounds are handled. The yeneral averaye for a single 
hay fork, however, will he close to -100 pounds per load. 
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Function.- As ils iiiiiiic iitdiralcs, Ihc p\ir|>(is(' nf a {''"un 
biiult'i' is 1o cut .urani anil hiiiil it into tiniuncs. II should 
thcri'l’oi'c cut slatiiliuLT u'raui of all kinds and hci^iils or oraiu 
tlial is lod'.'cd and douu, and tic a hand ol' Iwiuc alioul it, 
makiu" the Iniudlc. This uiacliiuc should cnalilc the o|ii‘i'alor 
|o cliauKC Ihi' Iciiolh which the straw is cut and the si/c of the 
hundle, and it should cut all small ”'|•ains with ei|ual ease 
and with the least eKpeiulitui'e of powiu’ and labor. It should 
tie the hands with a deuree id' eertaiuty dial will permit 
handliutr the hundles in shoekiim', staekiinj:, and loadiuo- on 
waptons, and unloadinu' to the Ihreshiiic' machine 

Types, Sizes and Rating, drain hinders are made in prac¬ 
tical I v Oldw one slyle or type, which is nearly general 1 lirough- 
out the country .Most id' the hinders mauufaelured are of 
the couvmdional sl.ilc id' 1\pe, Kaidi manufaclurer emiiloys 
slight niechanical ddl'erenees, yet all accomplish the same 
thing, and in nearly a like manner. 

Attachments of various kinds, such as lor loading headed 
grain or for handling hundles in a i(nantity lor a shock, or 
regular shocking altachmeiit, arc made as jiarls to go with the 
grain hinder. Separale engines, e\'en, are used as altachments 
to drive the hinding mechanism when conditions are such 
that the drive or hull wdieel is iinahle lo liirnish I he necessary 
])Ower heeanse of soil eondilions and lack ol traelion. Some 
tractor hinders have heen diweloped, and are on the market, 
which dilt'er from the coinenlional machine in that the power 
reipiired to cut and hind is taken direelly from the tractor to 
which it is hitched, inslead ol through the hull wheel, as in 

12,5 



126 


FAU.M llQI lIWrEXT 

tile ease of llie regular iiiaeliiiie, Tin* purpose is to make the 
work ot (his biridi'i' a fiinelioii of (he (r;ie(or (‘iijiiue speed in¬ 
stead of a finie(i(iM of (he hull or dri\'('-\vlieel of tlu' hinder 
i(self. 

I nlike (he plow and some oilier implemenis whieh have 
been redesigned eiitii'elv lo meet (raelor work—supplantin"' 
the horse—the binder has in all hut a few eases remained 
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praefieally umhaimed In oidy these few iustanees have 
hinders been developeii and markeled primai-ii\' as Iraetor 
hindm's, and ('\en (him the\ are usually maih' as iS- or lO-fnot 
inaehines. In siuiii' eases the (raelor and binder oulfil permit 
of the operators ridinv on the binder and at the same time 
rnnnine' (he Ir.ietor from this same loeation, makin" a one- 
man fiutlit. Till' increased rale of travel of thi' tractor over 
the speed of horses neei'ssitates Greater reliability in the 
hinder. The fact that a I raelor,. unlike Ihe hor.se, does not 
have the sense of easing off wlimi olisl met ions are encountered, 
hut just {i'oes rielit alono, loo often injures a light binder 
very seriously. Therefore, we have special tractor binders, 
built sturdier and for use with tractors. 
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The sizes of these maehiues vary from (i to 10 feet, whieh 
means tliat they will cut a swath 6, 7, <S, or 10 feet wide. 'I’lie 
only frt'iieral ditfm'tmee in t hese maehiiii’s is in tlii' eiittin" sickle 
or platform length. These machines are therefore I'aled as 
6-fo()t, 8-foot, or 10-foot hinders. 

Setting-up.—The work of scttiii" np the hinders usually 
falls to the lot of the dealer who sells these machines to the 
farmer. Since practically all binders are shi|)i)ed “knocked 
down,” it bei'omes a part of the implement dealer’s work to 
set them np correctly, ready for delivery to the farmer. Direc- 



t’lo. IIT.— 'rracloi’ hinder in niic unit lonilniintiiHi r\itli operatur nt holli 
nuicliiiH's oh tin* ''flit of llic Itiiitit'r ilsi'lf. 


tions for doing this work acconpiany I he maidiine, and arc 
very (dear and (‘.xpliidt. In s|iite of them, however, dealers 
too often neglect to do (iropcrly the work of setting ny). Holts 
are not tightened as the.v should Im' and parts are not alwtiys 
a.ssemhied (‘.vaidly as the manufacturer instructed. The rt'sult 
often causes trouble to the farmer when he "ids into the 
Meld/ One of the most lamentable things in this respect is 
the fact that Inhrication is randy done thoroughly. This 
should be insisted nyKiii by the ymrehaser bed'ore taking de¬ 
livery of the machine. It is not because the farmer who pur¬ 
chases it cannot or does not know how lo oil it iiroyierly, but 
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because he insists that tlic macliinc be pi-operly (lihal laO'ere 
he takes the binder to Ins I'anii, lint (lie dealer will be nuire 
careful to look after thisodin" The farmer's insisleiiee on this 
point will in a nuaisiiri' make the dealer l•espollslble for his 
part of this woi'k. liefore slarline out from a dealer's store, 
the transport wheels and the fore-earriaoe wheels sliould he 
e-reased thoroufildy, ami after starting should hi' walehed 
eayefully, because uee'leeled axles and wheels may he ruined 
in a ti'ip of three or four miles into the eoiiutrv 
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Hitching." The fariiKU' should be sure Unit a liiteli is made 
properly in order that I he work may he finislu'd as i|ui(d<ly 
and as thoroue’hly as possible Since ihere is a critical time 
for eultiiie- grain, to get reliability in tliis jiower-fariiiing unit 
means that eviu-ytliing should work smoothly and well tor 
economy's sake. 

When ])ur(diasing a new hindev to be used with the tractor, 
it. will he well to make this matter clear to the dealer. Then 
tile hinder can he set up complete with the necessary hinder 
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hitching attachnients ior this iiielhod of work. The modern 
power farming dealers will have studi atta(dim(mts in stock. 
In fact, it is almost impossible to do good work in the lield 
nnless a special hinder hitch is used in combination with the 
tractor. It shonld he remembei'ed to make the hitch so that 
the platform may he adjusted to suit the ground and grain. 
It is neees.sary to cduinge the hit(di more or less throughout the 
day to get all the grain and freipiently it should be raisinl to 
avoid striking obstructions. 

The hitching of two or more binders behind tin' tractor 
is a difficult task and should not be done uuless the fields in 
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which the harvest is to lake place are very large. H is a very 
difficult thing to turn with an outfit like this. On hilly laud 
this combination of two or more binders will be a problem. 
It should also he liorne in mind that in such a case it is the 
best plan to have one man ride on each binder in order to 
get the maximum service from the niacliiiie. Bindeis loi 
use on tractors that make one unit of the outfit, and pro¬ 
vide for the tractioneer's riding on the binder and from his 
seat operating both, and since this unit has only one way in 
which to couple, that hitch makes the altaidimeiit complete. 

If the tractor operator has conventional ty|)e tractor, it may 
be that attachments can be procured which will enable him 
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to ride the binder and yet control the speed and "ear-shift and 
stcerin" of the tractor from this position. Attachments like 
this are eommoidy terim'd “reniote-eontrol” attachments. 
Often they may be used with other machines, and even on 
waftons, etc. If, how(‘\er. the tractor operator exix'cts to han¬ 
dle the binder from the tractor platfoi-m or seat of this con¬ 
ventional ti'aetor, he will tind bis task a hi" one. To try to 
steer the tractor aTuI handle the binder projierly in sneb a ease 
is a .job that re(|uires a yreat d('al of attention and skill. On- 
less the unit is close coupled and thi' o])erator skilful, it is 
better to put a man on the binder whose duty it will be to at¬ 
tend to this machine. 



I’ld 1:^0 Ilitih li.ti- let e(i'i\eiilHUKil liiinli’i 


It should be remembered that the binder must always be 
kept well up and into the erain to yet the most work done in 
the shortest possible lime If down yraiu is found, it will re- 
(luire a yood opeidtoi- to handle the platform and reid to Rct 
such "rain cut. 

I’he hitchiny, therefore, is an important .job, and deserves 
much attention, IMie hitch should be set to (Uiable the tractor 
operator to yiiide the tractor so that it travels at least a foot 
or so from the standiny eraiii. 'riiei’cfore the binder should 
be kept well into the yraiii and this may be easily aeeomiilishcd 
it the man on the binder is eoiitiniially alert. This is an im¬ 
portant ])art of Ihe fiinetion of the biteb. 'I'ben, too, this 
hitehiny device should |)ermil of easy turniny, particularly at 
the corners so that the.\ oia.\' be cut sipiari'. It is not advi.sable 
to make this binder hiteb on the farm, since they are on the 
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market, and may be purehased I'l'diii the dealer at a nominal 
%nrc. Not tliat the farmer eannot do this, but because 
retrular attaehinents have proven a very satisfactory and 
an economic part of the |)o\ver farmers’ eipiipment. 

Field Operation.—Before taking the binder into the field, 
it is a yood |)lan to liibiheate thoroughly every sinple ruiibin^ 
surface or bearinn' on the niaehiue auaiii. (See ehaiiter on 
lubrication.) It is also a yood plan to drive around on bare 
"round or throu"h a pasture for an hour or two befondiand 
to be sure that the tractor and l)inder are proi)erly lutehed 
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to make tin' combination that is di'siri'd. 'I'lien, too, it eases 
up the bcarinys, and works tlm oil into them better and allows 
the oil to reach the places that should lie lubricated. A liberal 
amount of yood lubricant should be used ('very little while on 
all bi'arinys diiriii" this liiiib('riiiy-iip process. 

After this, it would be satisfactory to yo into the field. It 
should be ri'membered that a slow spei'd will, in the iK'yinniiiy, 
accomplish more than a rapid yail which is apt to cause trou¬ 
ble, beeaiise, as said before, it is to in' rc'iiu'iiibi'ri'd that the 
conventional binder of toda\. that is nsi'd with tlii' tractor, is, 
with a few ('.vceptions, only a horse macliine and was desiyncd 
to work at a slow speed which is about two miles an hour. It 
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tlu“ power foriiiei' is fiiiiuiiale eiiouf;li lo luive ii speeiiil tractor 
binder of a wide width, increased speed will do no liariii. A 
travel of three, tliri'e and one-lialf or sli^lit]\ more miles an 
llour nia.v easily l)e maintained if ground and yrain eondilions 
will warrant this. 

As said abovi', binders, as a whole, are of the horse drawn 
type so far as const ruction is concerni'd, Siime most powiu’ 
farmers have bad ex|)ei'ience with them, it follows that the 
care and oinu'alion in the lield is the same. One of the most 
important facts is that the conveiilional binder. Ihciefore, is 
the limilinp' factor in the rate of Iraxel, and cwen Ihoiif’li it 
is possible to inn the tractor llircs' or three and one half miles 
an hour, it shonid not be done The binders will not stand 
np and iierfoi-'U if this is done. 'I'liis is import, nl and innst 
be followed very idosid;. It is possible to wear out a new' 
binder coniplefidy in two or llircc days if operated al sindi 
fa.st spei'ds d'he facto, of icliabddy is of utmost importance 
in p'ettiny the yraiii harvcslisl at the proper lime and by the 
shortest and quickest methods widcli is the aim of all !.;'ood 
farmers. To uet this factor into play means constaid atten¬ 
tion to the lubrication id'the present binder. 'I’o ncylect this, 
means c.lanocr of delay which nia,\ lie broi|o|il about li.\' break¬ 
age or improper funclionino of relative parts due to wear. 
He fore start I no out in the morn iny and also at noon, the whole 
nnudiine should be oone o\er \ery t horonyidy Xot a sinyle 
])laee should be neylected. Hesides that, d will be loiind yood 
practice to slo|i and oil the can\as roller beariiiys and packer 
crank and other imiiortaid [larts between times It should 
be remembered that even with borsestliis was done \ery often, 
at least once an hour. Of course, the horses were restiiiy, 
and while it seemed that Ibis was the only reason for oiliny 
the biiuler, it lias been found tlial it was even better for the 
binder. In fad. if the farmer ex|iects the best out of this com¬ 
bination, it isbiyidy desirable to oil the binder every two hours 
at least. This will take lots of time, but will pay in the long 


run. 
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What has been said on the subject in the |un'af>i’a])b on mow¬ 
ers, applying- to tlie sickle bar and cutting mechanism, aiiplies 
equally well to the cutting mechanism of the binder. Since, 
however, cutting: grain is considcralil.x- easier, due to llie fact 
that it does not grow as thick as the grass which the mower 
cuts, the speed of the sickle bar is alioni onc-lialf as great. 
Wear and tear is, therefore, correspondingly ie.ss. On the 
platform and leading from it are the canvases which conve-y 
the cut grain to the tying nicclianisni of the binder. It is 
highly important that these canvas raddles, oi- ajirons as they 
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are commonly termed, travel sipiarc. I'’reqiienlly the frame 
is sprung and more frequently Ihc canvas is not buckled 
evenly. In either case, broken slats and iinneee.ssary wear on 
the bearings, canvas, and slats is the result The canvas apron 
•should be tight enough so it will rnn and do the work for 
which it was intended. They must run at the iiroiier speed 
too. Sliiipage hinders the work of this niaehine and this 
should be carefully watched. To s(|uare iqi the platform or 
the frame for the elevating canvases, it, is best to use light 
sticks—yard sticks will do—and ineasiire diagonall.v; that is, 
from one corner to the opposite corner. (Fig. 1211.) These 
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distances should he ei|ual. If not, llie frame is out of square 
and shoidd be s(|uareil np. 

The buckles on the canvases slaudd always lead in the 
direction of travel llrokcn slats should never be used When 
leaving the inachim' for the ni;;ht, il is always a frood plan to 
unbuckle the canvas on the iilatforin and ni>|icr and lower 
elevators. On some machines it is possible to release tlu' ten- 
sfon on the canvas aprons b\ simply moving a lever at each 
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hearing iiosition on one end These should be reset when 
beginning work with the binder which will again establish the 
proper tension. Idle moisture that gathers during the night 
materially eirccts the canvas and it shrinks. This, in many 
ease.s, makes the canvas so light that bearings are worn out 
in twenty minntes upon starling the next iiioriiiiig with this 
condition existing, or the dratt may hi* incieased so gieatly 
that it will become a diftieiilt problem to get the binder to work 
properly. 



FARM FAini'MKXT 


The reel has an iiii|ioi'tanl runetioii to perform. Tt must 
he set or adjusted from lime to time during its work in the 
field so that it will lay the yraiii ovei- onto the platform in 
the neatest manner possihle. The lever for doin”‘ this is 
usually within easy reach of the man on the seat of the ma- 
ehiue. The reel should hi' set to strike the fi'rain near the 
head so that it will lay it over e\eid> . 'I'his apidies to staudityi; 
frrain. When the ^rain is lodged, it uill he necessary to move 
the reel as low as possihle and as far forward as can hi- to fret 
this lodjred yraiu lifted to the sickle to he cut and onto the 
idatform canvas. 
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The eraiu deck oi' hindinv ileck, as it is also fre(|uenlly 
termed, is directly over thi' hull wheel and receives the cut 
"rain from the elevatui" canvas. On this deck the butter is 
located. Thi' pai'kers also come lhrou"h the deck and pack 
this "rain into bundles where it is bound. The purpose of the 
butler is to make sheaf which is even and strai"ht on the hot- 
tom so it will stand up in the sliockinj;. It is iin|iorlant that 
the butter he si't sipiare with this deck. In other words, it 
should make the bundle S(|uarc on the bottom so it will stand 
easily. 

The Knot id's on all binders are very nearly alike. The 
pui'pose is to tie thi' twine into a knot and thereby hold the 
tjrain and straw together in what is commonly termed a sheaf 
ora bundle. This knotti'r mechanism is not at all complicated 
nor in tlie least hard to understand. It is, however, a delicate 
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part of the inacliiiic and should not hr famprrrd with as Avntild 
hr thr rase with otiirr inrrhanisins. A hanunrr or cold chisel, 
or any laniprriM^ with tools. nia.N’ riiiTi it. It is also inijxirtant 
tliat this lyino- nirrhanisni oi' knotter hr ad.inslrd so that thr 
twine will yo ahout midwa.x hrtwrrii thr rxtrriiir Irn^jth of 
thr ovain hrin”' handled. II' on an.\' our side of the rriitrr, 
it should alwa.vs hr touai'd the head rather than toward thr 
hutt. 

the tiuisiou on thr twiiii' is a thino lhal nerds some ('are 
to hr sur(‘ lhal Ihrrr is no slack and .jusl thr proper tension 



Fni. 125 — Sislinii (hiuiwli iiiilniLi met hniusm. sliowuiii a'linii of rct'I on 
t 111 ariiin. 


SO that Itir nrrdh ,*an lake up tlir stark when tvinir thr liundlr. 
IF tins tension is too li^hl, thr twine is apt to wi-ar a ffroovr in 
the needle eve and twine discs. This will cause troulilr with 
tlie tyiii" nirrhanisni Xever try to determine tin' size of tlir 
hundle h.v the tension on the twine. 

If it is desirahle to lie lai'oe Inindtes, the tmision on tint 
tri[) (too- spriiie slionid hr increased This moves tlie arm of 
th(' compres.sor liack. On hinders wliich liave a separate trip 
and separate i-ompressor, this siirin^'should he li<rhtenrd when 
the compressor is hark. Koi' tyiii”' "rain that is tfreen or 
damp, this order sliould he reversed since what was said attovr 
refers iiarticularly to "rain that is dry and well rnattired. 
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Gritin lluit is Isidly (atifili'il l'r('(|iion)ly causo.s trouble at tlic 
diseliai'^e and |)Iui;;’'iuj; is a coiniuon fault. This eau be over- 
eoiiu' by adjuslni^ the cDinpressor' and trip for tyiun' a smaller 
and looser bundle It is bi"ldy imporlant that the knolter 
meebanisin be ejven a Iboriiueli tryout, particularly on new 
binders before aip\ ebanyes wliate\er are made 'Pins knotting: 
or tyinfr nieidiaiiism has been Iboroueldy tested at the laetory 
wlu'i'e the inaebine was built and was found in |ierfeet work- 
ine condition before it was sent old. In the ])aiidiii!>: process, 
however, ]iai'ts may have become slightly “eniumcd-up” and 
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somewhat stiff. This is not a com|)lieated mechanism and by 
studying it, as the machine runs empty, it will easily be under¬ 
stood. All the parts are timed with eaidi other so that the knot 
may be iirojierly tied and in removinfj or re|)hicine any parts 
this should always be eiirefidly noted to be sure thay are put 
back in [troper time. 

A new maidiine, as said above, will freipiently work a little 
hit stiffly and many bundles may be turni'd out that are not 
hound. In a short time, however, these parts will loosen up 
and work pro\iprly. After a time bundles may again be 
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turned out that are not liouiid. 'I’lie twine kiiiCe, wliieli, like 
any other edji^ed tool, eets dull, prohalilv needs In he sharj)- 
eiied. A small whetstone will lie round a eoii\enient means 
for doinft- tliis work. The ormiiial lieud of the knife slioiild 
alwa.vs be maintained. .Xo yi imliUL: is neeessar.e on tlie knot- 
ter and a tile should never he used on this meehanisin. If 
bundles are not iiroperiy lied, this may he Iraeed u|i in a 
systematii' manni'r from the twine hox to the knotlei' and 
the trouble discovered.' 
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The illusiralions following h'ly. IT! show the various defec¬ 
tive lies that are most rommoii and loeelher with the e\]ilana- 
tion and reimsly will |iro\e of luliu'esl to the |iurehaser of a 
binder. If tb(> band is found elin^'ine' to the knot ter hook or 
bills witb the fi'ee end out off s(|uare (as at 1 ), it indicates that 
the twine disc is too loose or the twine tension too tieht. 
The rmnedy is to loosen the tension, and if this does not eor- 
reet the (rouble, tijahteii (he disc sprine sli^ihll.\. 

If the band is found on the kiiotter hook or bills with a 
loose and rairti’ed or eriished end (as at 2), loosen the tension 


* Kiiniii'rs’ HiiUrdii i>l7. '('.irr ;iih1 Kciriiv til I’.inn Iniiilrinnils 
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on the twine and if tliis does not relieve tlie trouble, loosen 
the disc spring a tritle. 

11' the band is found witli tlie l)iiMdle with a siiifrle knot 
in one end (as at d), bul tlie free end eut off sipiare, ti"b1en 
the dise sprinij, and if this does not overeoine the diftienlty, 
examine the dise for wear. If badly uorn, the only remedy 
is to repluee the dise with a new one. If Ibis oeeurs l■e"ularly 
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with eaeh fifth, sixth or seventh bundle, look for wear in one 
notidi of the di.se. A very loose or broken luine tension may 
bo the eansc of the twine not beiii" siretehed tifrhtly across 
the knotter hooks or bills. 

If the band is found with the bundle with a siiifrle knot in 
one end and the free end rafrfred or ernshed (as at 4), the 
twine tension is eorreet, but the dise spriiif? is too tifrht. The 
remedy is to loosen the disc s|irinfr. 
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If thfi band is tbund witli (he bundle, but bntb ends free 
fi'diii knots and straiabt and each end raooed and eriislied 
(as at b), Ibe leiisiou is fi<;hl, but tlu‘ disc sju-iu^ is very 
ti'dlt. 'file reined,\ is to loosen the disc spriiin' 

^If (be band is found \vi1b the bundle, but bolli ends free 
from knots and folded sliowin- that (h(> knot was formed 
but not eompletod (as at b), examine the knotler hook or 
bills. The kuotter hook or bill spriu<r may be too loose or the 



Imok or bills worn so badly lhal the ends were not held suf- 
iieiently tiybt to form a knot The remedy is to Utthten the 
knotler hook or lull sioiny or, if excessive wear is present, 
re])laee the kuotter hook or bills and shall eomplele. 

If the band is found wilh (he bundle or elinoinf; to the 
kuotter hook or bills (as at 7 i, in some eases with the knot per¬ 
fectly formed but the band broken, the trouble may result 
from the knoller hook or bill sprinu; beino loo tiydit when tying 
loose bundles. The remedr is to loosen this s|.ring slightly, 
or set the trip and eoinpressor arm lo bind larger and lighter 

iH,miles. II mav I.. also from a worn earn roller on 

Ihe stripper arm. 'fhe remedy is to supply a new stripper 
arm complete. 
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If (he biiinUe is lied witli <i slip tioose (as at 81, with the 
twine exteudiiij;' from (he diseharfred bundle to (he needle eye, 
(he needle has failed (o |)laee (he (wine in the disc holder, he- 
eanse of exeessi\e \\ear in the needle eye itself. If the needle 

eye does not 
have a special 
wearing piece, 
the only remedy 
is to supply a 
new ileedle. In 
replaeiiifr t h e 
needle I he poiid 
should ])rotrudo 
slif^hlly ahove 
the de<4; when 
the needle is at 
I’est. 

On s 0 111 e 
makes of nia- 
ehines, some¬ 
times t!ic‘ hiimlle 
is tied (iroperly 
hnt with a how- 
knot in one end. 
This knot sim¬ 
ply ineindes the 
short piece of 
twiiK' which 
other makes of 
machine e ll ( 
loose and which 
is lost hv the machines thal tie a hard knot, this knot wnth- 
stands ron^lt handline' as well as a hard knot, and is not a 
veal waste of tuiim. Knotters [iroperly adjusted will not 
handle twine that is not reasonahly uniform. The remedy 
is obvious. 



'l(i. KUl - 'I'o in;ik«’ sin.ill Iiiiih11<‘ 
ix' nio\c'l iijiwnids. hum’ 

lit' nitut'd d(iu II. 'ri;;!il“iiiiiti 
Imndk's. 
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Capacity.—Tlie aiiiounl ol' ni’aiii I'lil in a day depends on 
llie rate of travel, the eoiiditiini of the e|-ain, whether sland- 
inp \v(dl or lod”'ed, and the condition id' tin' hinder and the 
shill of the operator. Theoi'el ieall,\ a 7-foot Inndei' traveliiifj; 
at 247 miles an hour slnndd ent 2(1 IIS acres a da,\ of II) hours. 
Figures obtained by the l ulled Slates Depai'lnieiil ol Afjri- 
eidtnre (Hidhdin No. Sit), showed lliat with horses the 
averaji’e is Ib.l acres pt'r day while the inerajz'i’ binder is 
7 foot. 'I'bis is 2.1.7 acres per fool id' iiraiii ent. It is easily 
possible to travel 3 and e \en 3 1 .j miles an hour w db a special 
tractor binder wliieh materially increases the capaedy lor 
work It is cafe to 
assume I hat from 3 to 
3'/. aeri's per fool 
ma.v be ent in a da.\’. 

This would be from 
21 lo 2Db acres per 
da.v with a 7-fo(d 
binder. A lO-fool 
maebine would cut 
from 3d to 3.7 acres a 
da.\’. In fact, as 
many as .70 ac’-es of 

oats ha\e been cut in l-.j |.|,|| , ii.un iii me imip- 

a lO-honr day with i rl.i pin „ii. .oid i. omn- .icvi. 

machines of this sort. 

Draft.—4’his problem of draft is one that depends n]ion the 
kind (d' fjrain bein.y cut, the .vield, the sod, and llii' condition 
of the binder, and its \arioiis bearini; parts. Hills, loo, are 
a bi^ faidor, for it is easy to nnderstand that pnlliiiir up a 
hill adds to the draft of an.\ maidiiiie In pcneral, it ma.v be 
stated that the avera.ee draft of S foot binders, used at about 
two miles an lionr, I'ldtinp axeraue wheat on hwid land with 
Jl^ood footinjz'. IS ahold 700 jionnds pm* machine lip* kind of 
{■rain ent and the yield affect this liciire It varies from liriO 
to tlfiO pounds. A {rood {leneral avera{re is DO pounds per foot 
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of sickle bar. Tests liavi' been made wliieb reveal that llie 
draft may vary considerably. On a new 10-foot macliine that 
is well bibricated and in lirst class condition, this (ionre may 
be as low as (i.lO pounds. Then aoain, on a nundiine which has 
been used for a few seasons, the bearing badly worn, and 




Fl(i. iii.-iko small lunidlos. tri|) !o\<'i A should ho moved up; 

aiitl for hii'Ro Ituiidlos it shoiihl hi* mo\od down. Siuinij should 
lie loosened and tijihtened at tiie same tiim*. 


the macliine out of sipiai'i', this li^ni'c may be as hioii as 1200 
pounds. In some cases where this condition is \ery severe and 
aggravated by tight canvas aprons the draft may be as ninch 
as 1500 or IKOO jiounds. In fact, it may be such that the bull 
wheel slips on the ground without even turning. A machine 
eipiipjied with high grade anti-friction bearings will show a 
draft of from IS to 25 per cent less than these figures. An- 
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otlicr thing w:is rcvcNilcd hy fichi tests wliieli is interesting, 
and that is that as the rale iil' tra\el inereases, the draft de- 
ereases. In nne st'i'ies of li'sts on a id-fool maeliine \vlier(‘ 
the speed range was fi-oni 1.51 to 5 5:! miles per hour the 
draft was it.'id |)onnds and 750 pounds res|)eel ively. This 
shows a decrease of 2d |)er eeni in draft 

I 2 

M.i\ Ik' lonnil III! knnIO’i- ImiuK ui hill 



8 

M.u t'c 1(11111(1 (HI Imiiiili" 
t’ni. I.“2! I'lN.iiiiiih-K 111 (Icri'i I i\c liindcr lies 


(1kai\' SinicKniis 

This machine is nsi'd as an altaelimeiil to the regular grain 
hinder. It cannol he used alone since its function is to make 
a shock of the Inindles as 1 hey are dropiied hy t he grain hinder. 
It is a trailer machine and derives its ])ower from the binder 
to W’hieli it is hilclied. It is not used iii a general way like 
hinders and is made for use with hnt two or three prominent 
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iiiiikes. II iMiiy lio iis('(l u ilh I'illici' a six or si‘vcii-ri}(>f. iiuu'hiiio, 
but is not rccoinnu'iulfd i'oi' use with a iiiachiiic lavoer than 
this. The hitchiii”' uf Ibis machine In the conventional liinilei' 
is (lescrilied on llie slieet of instI'lad ions tlmt ac<'onii)any the 
inaeliine. It is \'ery iniporlani ttiat Itiis tx' followed very 
idosely. Since tliis inaclinie derives its (lower from llie liinder, 
it must, tliend'ore, lie liilidied correctly so llial it will trail 
pro|)erly lo receive the Imndles and so Ibis (lower may he 
‘ransmitled in I he correci manner. 11 would he useless to 



t'le 


- UiniliT 1111(1 'slio' K('r 


at1em(it lo hitch lids machine in coiiihiiiation with all the 
hinders on the iiiarkcl In da.w and in a way lo suit the in¬ 
dividual farmer. II will work hi'sl on Ground Hial is level, 
and it is nol to he used on hilly land, nor on land that is 
stum(iy or sloiiy. it will not work \'ery well in taiifiiled or 
down e'ralii and should in no case he used with crain that is 
cut with a sickle or badly lodyi'd 

II iiia.v he used lo hind the hiinilles into shocks of from 
sevini lo (de\’en huiidl''s. It receives these Imndles as they 
.■>re disidiareed from the hiiiiliim' mechanism of the hinder 
from whiidi (mint the\ arc carried lo a device called the shock 
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feeder. A fork moves bark and carries (licsc bundles and 
jilaces tluun in position. Tbese bundles are flien bound wilh 
twine by a uieebanism similar lo that wlneli is used on ^rain 
bindiu's. Al'ler this is dome this attaebuieut automatically 
sots this eompleted sboek on tlii' o'ronnd. Tlu‘ use ot this at- 
taelimont will increase the di'al't slichtl.''. <ln caauind that is 
very sandy it will add materially lo the draft, but in hardly 
any case will this exceed 2IKI to 2.10 pounds. Since the binder 
is boin?' drawn by a tractor, little or no altenlioTi need be 
paid lo this sliuht imuasise in draft because llii> tractor will, 
in every case, have snflicient reser\e ponei' to laki‘ care of this 
attachment. 

Since it is a mechanism that contains a number of sprockets, 
"ears, cams, -uheels, iKuiriuc's, etc, it should "el some atten¬ 
tion in the way of lubrication to be sure that it will perform 
as well as llu' binder to w Inch it is hitched. A tyiii" meidiaiiism 
similar to that of the binder reiiuires the same care. What has 
been said in I his chapter on the care and opera! ions of binders, 
particularly the knotter, will apply here eipially well. This 
attachment is carried as a Iraihr. and the wheels and their 
axles should be "iveii the usual amouiil. of allinlioii so far 
as oilin" is coiicerued. I’lic success tlm farmer will have with 
this attaehmeiit is in proportion lo the condilion of the "rain 
at the time of eutini". tocciber w illi I be care uiven the binder 
and this machine itself as a w hole. It has cajiacity lo take care 
of all the bundles delivered b)- the binder. 
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COKW ISIXDKUS ' 

'Function.—Tlic pui'pdsi' < 1 !' (Ins inacliiiic is lo rut and hind 
(‘orn into hnndirs. A ci.i'n hindrr handles a single I'ou' (d' 
eoni at one iinii', and n shnidd lie aide In liandli' fall ni' slinrt 
1 orn ei|nally well, on uneven as well as on li'vel ei'onnd. 
I.odji'ed or tanyled l•orn is soniel lines diflienit to handle, and 
alliAvanees ninst he made I'or eoiidilions that wnnhl make sne- 
ee.s.^fnl o|)eiatinn ol' Ihi- el'lieieni maehme dd'liei II if not en- 
lii'ely iin|iossihle. This maidiine is similar lo Ihi' orain hinder 
in I hat it has a euUima mechanism, an ele\aliny mechanism, 
and a tyiny devici w‘iereh\ tame is used lo lie llm cu1 ma¬ 
terial inlo hnndics. 

Types, Kinds. Since all corn hinders are slnyle row ma- 
(diines, Iherc is prac1ica!l\ hnl one lype; consci| ncnl ly, they 
have no ratiny I’m' si/e. There arc sliyhl dllVerences in Ihe 
mechanical I'ealnres of machines Iniill hy dilTerenl iiiann- 
ractnrers. On some , 111 ,ikcs Ihc corn is honiid inlo hnndics in 
a vcrliiad posilion; on ollicrs, in a posilion more nearly 
lioi'i/.ontal. 

Attaidiments i'or maidiines arc availahle for elevaliny hound 
corn hiindles to wayons .\ 11 aclimcnts have heen made for 
shockiny the corn, lint I hey are not as yet eoinmeridally 
practical. 

Hitching. — When conihincd with Ihe Iraidor, a corn hinder 
should he provided wilh a slnh-lonyiic. Sindi an altachmiml 
may he ohiained from Ihe manid’acturcrs. In some cases the 
fore-carriayc, or tonyne truck as il is commonly lermed, can 
be dispensed with Care in hitehiny should he exercised to 
S'.'i' that it is possible for the operator id’ Ihe hinder to raise 

• S<'(‘ F’uTiit'rs' r>ull''(in “’I'tM- I'sc ui M.h-Iimhtv in Ciiftin;: ('orn'' 

]-VJ 
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or lower Ihe nose foi' coineiiieiiee in eiittinn;' short or Iniif;; 
eorn and eorn that is pretty liadly hidired. 

It is also a t;oo(l plan to prexide a wood break |)in in Ihe 
elevis so that thei-e will he no ihniyer of injiirliif;' Ihe inaehine 
seriously if an ohstriielion is eneoniitered. 

There is very Idtle alioul hilehin;; a eorn hinder lo a li'aclor 
which is at all diflieidt. Canlion nnisl he used, of course, in 
tnrniinr at I he cm Is, since I his I nrnino will hi‘ I lie inosi di Hie nit 



l.",c,,_( '’.in I'lii iiJii.ii lOMi IjiiiiIci, lioiil vcov. 


part of the lield operation. If Ihe tractor is wide, it is im¬ 
portant to hitch to one side so that Ihe li'action wheel will 
have clearance and not run so close lo the standing corn as lo 
damage an.y of it. 

A remote conirol that permits operating the tractor from 
the seat of Ihe corn hinder may he used. This reqiiiri's only 
one man to run the oiiltit. t)n machines where the ojieralor 
of the tractor rules on the hinder itsidf, the hindi'r thereby 
beeominij a part of the ontlit, it will he eqnally important 
for the hitch to he made e.xaclly rinht. Ilitchiiifi' irons and 
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directions eoveriii^ the hiteli will jie<'oiii))<iiiy the iiiaeliiiie in 
sneli eases, Tlii'se insi ructions slioiild he lollowed closely 
sinci' variations m a hitch of this sort may he disastrous for 
final results. When iiroperly coupled in this manner the 
oiitlit makes an ideal one imiii oiiltit. 

Field Operation. Since most corn hindi'is are ]irovided 
•with means which I’acililate IcM'liny the maidiine, the operator 
'Should c'ivc tins liis| coiisideralion The machine should he 
ad)usli‘d to the lieiyhl of the sliihhle to prevent cultinf' so 
low that the sand and nrit fi'oiii the yround, which has heen 

r---1 
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washed onto the stalks h,\ |■,llll, will rapidly dull the eiittin;? 
di'vice. 

The a'reatest advaiilaee of the comhiiiation of hinder and 
tractor lies in the fact that eiittinu' can he done at a more 
rapid rale Ilian with horses Fven a slow, steady, uninter¬ 
rupted travel will accomplish a "Teal deal m a day. I'armers 
pilltinc- mi silane will find this of parlieiihir advaiilane, since 

one-row hinders rarel.v have ..apacily to enahle a farmer 

to keel) the silauc culler riiniiinn ul its maviiiiiim capacity. 
The tractor drawiiin the hinder will he a means of "ctting 
more work out of the tractor, the hinder, and the silane cutter. 
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Dirpctions for oiling: llio griiin liiinh'i', in the chiipfcr on this 
subject, wilt <iiipl,v to corn l)inilcrs; jiiul wliat was said about 
file knotter, also in the same cliaptcr, applies to corn liinders 
since tliese knotters arc alninsl identical and have at least (he 
.same function to iierform 

Corn is one of the hardest of all farm crops to handle. 
The stalks, in man,\' cases, are (hick and the corn vcr,\’ tall. 
Ilarvestingr a h('av,v stand of corn for shocking- purposes when 
it i.s dr,v and (he weather is cold and raw is hard for both the 



Fk;. l‘».S -(’iittin;:,' dcMcc on (orii Inndcr II, iiio\,ili!c Kiiih-, !•' niid (I. 
."t iiI loiini.\ Iv.iiuc''. 

maidiine and the opi-rator. The machines, therefore, are 
worked to caiiacit v since such hi‘av,v material is being: handled. 
It follows that attention must he paid to oiling- to make sure 
that the machine is kept in (it condition. A good grade of 
light oil that will flow freel,v from the spout of an od-ean is 
a satisfactory lubricant. 

The elevating chains need ])arlicular attention. These 
travel at an angle and convey the com that has been cut to the 
packers, where it is jirepared for being tied into a bundle, d'ln' 
lower end of the chains, (he idler ends, should be ami)l,V’ 
lubriealed. In addition, they should be kepi ligid eiioiigh to 
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do the work for whicli tliey aro intpiidfal. It is inipossiblo 
to expect Rood work from this inachinc iirdcss llicsc cliains ai'c 
workinR i)i'o])crly. Oti nearly all eorn liindci's (bey may be 
tiRhteiied by a vei'y \uii(|ue deviee at the lower, or idler, end 
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of the eiiains. It will I'eipiiie two wreiiehes to do Ibis, one of 
tinmi an “S” wreueb and (he other any kind (bat will lit the 
lock nut on the bolt Sonu’ .indenienl should be used not to 
set the chains so tight that there is danger of breaking them 
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(ir wearini? out the Ijcariuu stud on wliicli tlic siirockcts i-uii, 
Sucti (‘Xl I'ii and uini('r(‘ssai \ ll■llslllll also wcai's out tlic cliains 
rapidly and lii‘si<l('s dial iiicTrascs the wear on all llir parts 
and luakos for liravy diafl 

\\ lioro luindio rarriors arr a jiart of tlio roiai liindor tliry 
noi'd cand'iil walcdiiiiy to lie siii'o tlial tlicy work well Oiling 
J^hoiii—iiarliciilarly llic upper or outer end - is freipienlly 
necessary. 'Pile trailer wheel on sueli atlaeliiueiils needs I're- 
ipienl oilin';'also. The eliains slioiihl he so set that they work 
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well on the sprockets wilhoiil hiiidiiea' 'I’he elnlelies should 
he !>'i\en sonie care to he sure that they en;;',iee properly and 
have a eiiod hold. The ,iaws should always have a full hife. 
Korei;;n materials often eel into the ,)aws and keep them from 
teettin';' a full u'ri|i. 

If is well not to throw in the eliiteh loo late when startin'' 
to cut a row of corn, liiil to eneaere the meidianism easily in¬ 
stead, and wIkui (he niaeliine is riinninu frei> rather than under 
load. All ;;'i‘ars on the machine, |)artienhirly the bevel ^rears 
dnvin;.; from the i-ross shaft to the ehain idevator shafts, 
slioidd he e'reased frispientlx, It is advisahle to see that they 
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mosli protx'i’ly nl :ill limes, for unless lliey do they will wear 
out rapidly. II' lliey iii'ed resi'llniy al any lime this should 
bo done, \ery earet'nily and aeeiiralely. 

Capacity.—'I'he eaparilies ol' corn binders vary slif,dilly. 
The e'realest t'aelor enlei-iny into ronsideralion is the siieed 
at which the maeliine is operaled. Cnttiny eorn al Ihe rale of 
two and one-(|narlei' miles an liinir, ahoni si.x acres a day of 
ten hours, is all Ihal can he c\]iecled. 'I'his is on the basis 
of corn planled in rows I'orlwiwo inches apart. 

Traveliiiit, with tractor power, from Iwii and one-half to 
three miles an hour, or even lliree and oiie-ipiarter miles per 
hour, with a special corn hiiidm' for tractor use, il is iiossilile 
to cut nine acres jier day of ten hours. Checked eorn has been 
handled snccessfnily wilh lids machine anil a Iraclor culliiitr 
ten or elcieii acres. Ciittiiii; this amonni is easily [lossible, 
jiarticularly when the corn hinder and tractor arc hitched 
together as one nnil. .‘small lields reduce Ihe capacity of a 
corn binder or any oilier macliiiie, whereas larye level fields 
increase the capacity. The yrcaler capacity is due to the 
fact that considcrahly less lime is lost in Inrning al the 
ends. 

I'lider fa\orablc condilioiis it is safe lo liyuire on cutliiifr 
an acre an hour. 

Draft.—The draft of Ihe maeliine is inllneiiced by the yield 
of the eorn. ll is also iutliieiiced by I he heicht—a factor 
which makes for a <>i\en volume. Cntliii”- drilled corn will 
require about Ihe .same power as cnttiiie checked corn, be¬ 
cause nearly the same volume is handled per acre. Cutting' 
silafte corn, which is frreen and wel, requires less [lower 
than enttintt corn for shockiii", which is dry. The averafre 
draft of corn binders ciilliiifj drilled sibifre corn, yieldin'’' Tid 
or (10 bushels to the acre on level land, was found to he -ISO 
pounds, (hittine' checked corn for shockiiif; was a|iproxi- 
Tnutel,v Ihe same. The tests were made on level land that was 
hard. Cuttin<; eorn after a rain when the firoiind is soft 
would necessarily incri’ase these figures. In extreme eondi- 
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tions, the dral't ha.s been found to inci-casc as niucli as 411 per 
rent due to workiiifr in a wet lield TIk' lulliKuiee of s|ieed on 
tlie draft is \ery sliplil A bundle elevator \mII iiic-r(‘ase tlie 
draft aiiproxiniately IdO pounds. 



CIIAPTKK IX 

IM’SII IIIXDKIJS AND IIKADKK’Sl 

Function.—Tlic piii’iioM' ol' tlu' pusli liiiidci-, like dial of llio 
(‘onvcntionai liiiHirr, is to ciil ami liimi pi'ain iiilii hiimilcs. 
A push lii'aili'f IS siiiiilai' In a push luuilnr cM'cpt dial il is 
iiof proviih'il with a himliiu! altarliiiiciil As ils name imli- 
calcs, il iiuTi'ly heads ami (‘hualcs Ihc ui'aiii In a lii'ailcr uanoii, 
commonly ll■l'llll'd a header harye. This maeluue is used 
mainly I'nr eiiltiui; very slmrl craiii or orteii alone I'or headed 
orain, ami since die amount id' sir.ivv il handles is small, the 
platform ami eultine iiieehaiiisin is wider. In some eases 
the liiimlles are eniiveved direiUly inlo Ihe header wau'ou, or 
they niav he swathed Tln\\ may he emiveuieiit ly operated 
hy one man and do the work as tlioroimhly as a eouveiillonal 
hinder will do il, ami with increased eapaeily lieeaiise of die 
larger sizi\ ami the tact that the crain is headed eliminates the 
necessity of hamilinw so much straw 

Types, Sizes, and Rating.—I'raetiealiv oiilv one tyiie of 
push hinder is on the iiiarkel. Dillereiil makes have dillVreut 
nu'chanieal teatiires, vet the eharaeterisl les are largelv alikm 
.Most manii I act iirers make these push hinders in whal may 
he fornUMl (‘Otnhiii<ifinn iiKicIiiiics so tfi;il IIica" r;in (‘asily !)(’ 
(‘oiivcrliMl troiii (hh* Id Uh* 'I’liis uii'aiis lliat llu’\' may 

ho usod fithci' as push IhikIim's or lioadcrs. 'I'hcso marliinrs 
aro ma(l(‘ in si/(‘s ol Iroin 10 lo M tVi'l : ll^-foot niaoliinos 
hoiii^' llio most ('ommon sj/o. 'I'liis li^nr*' oT siz(‘ is llir 
ol fho plallonn and cutlitiy; niochani'sm, and its rating is 
similar to that ol l■(‘ynhll■ lirain hindoi-s or niowfO’s. Attaoli- 
ineiits aro provided for oh'\alin^‘ tlu* hiindlos dirootly into ii 
wagon hox and for hunching flax. 

l.>s 
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II(‘;i(l(M’s, lidwrvi'f, arc not iiiadr sii that (licy may lie coii- 
viM'li'd iid(i liiiidrrs Headers iisiiallx are made lareel’ and 
tile 1 I I'mil size is iimsi I'lmimini Ralinj; I'nr si/e is tlu' same 
ami rel'i'i's In I lii‘ s\\al ii I lie maeliiiie w ill mil A header w ae(iii 
travidiii" alongside the maeliine reeidves tins headed "rain, 
and it. is then eiin\e\ed diri'ell,\ lo the threshiny maeliine. 

Hitching.--When Imrses are used with a push hinder nr 
li'emh'i' they are hitehed hehiiid the imndiiiie, when a Iraetiir is 
used, this hinder nr header is dra\Mi li\ the traetnr .pisl as is 
the enn\eiitiniial hinder Some cdiaiiges, hnwexer. are neees- 
sa y tn use Ihesi' imndiines suecessriill\ \\ilh the traeinr. 'I’hoy 
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are sn w ide I lial I he,\ ninsi he handled dill'ereiitlN 'I'he opm'a- 
tnr stands al I he rear to i;nide I he nimdiiiK' w itii \\ hat is li'i'ined 
the '■filler wheel,” where all le\ers enni rnlling the plalfnrm 
and reel aie loealed One man can guide and operate these 
iiiaehines sneeessl'iill,\' riom lids position 

ISeeaiise ni the pemdiar i-oiistriieiinn. the hilehing must he 
done so lhal Ihe traetnr i-aii travel a eniisiderahle distance 
ahead n1' the machine ilsell' In permit rniiniiig lhi‘ tractor on 
Ihe stiihhle. Altachmeiils m.i,\ he procured to handle this 
Work ill a satisl'::e1or,v manner withont danger nt trnnhie from 
any snnree whatever It is useless, houiwer, tn attempt to 
Idt.'h the machine tn a Iracinr wilhniit these altaidniieiit irons 
or (diains, heeanse the I'ranie of I hi' maeliine is apt tn he pnlled 
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out of sluipc ll' SOUK' olllCI' llIrKIls lIlUII lluit I'l'l'l I 111 lUl'lK Icll !)>' 
flic numul’llctui’i'r is llsi'd Since llic liitch IS SII I'iii' iiliciiil (if 
tlie iiiacliiilc liro|ici’, no iitlciil loii iiccil lie |iiiiil lo the (lisliiiiee 
in liei^lil of tlie ili'ini li.ir of iliirerciit Iriiclnis 'I’lie liileli 
atliielniieot in 


all eases sliould 
1 ) 1 ' seeiii’ed 1(1 1 lie 
main axle or 
parls adjoininp 
it. This part is 
the main sup¬ 
port ol' the Ilia 
ehiiie, a li o u t 
\\ liicli t he w hoh 
niaehine is liiiill 
If, for a UN 
reason, the side 
draft lieconies 
exeessive, it will 
lie ueeessarv to 
lengthen 1 h e 
hitch to eliiiii 
uate it at least 
to some dea'iee, 
hut this is \(r,\ 
unlikely. 'I'liis, 
however, sliould 
mil he done 
without heiny 
sure that no 



other elements l.’i,. i iv—'I'l.i. oa luritics lei Iic.kIci 


enter into the 

prohleni Since the iiiaehiiies are alwa,\s used in lai'oe fields, 
this can he done without danger of limit 111 - the work of the 
niaehiiie as a whole .Mann fact iii-ers furnish all the necessary 
materials to ^'o with a complete hitch, and it is desirahle to 
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get these iiai'ts from tlie iiiaiiur<ictur'ei' of llu' iiartieular hinder 
or header. It must lie remeniliered that tliese hiteliiiigs should 
in no way iuterfeii' willi (he haudliug of the machine in the 
lietd, Neithei'should they in an\ \\,i\ interfere wilh Ilexihility 
of the outfit. If diri'elions are followed closely in doing this 
work, satisfaetoi’N oiierations are hound to result. 

Field Operation.—What has heeii said ahout the lield oper¬ 
ation of grain hinders will apply to these push hinders in 
detail. This same information will also apply to the push 
headers. Both of these maehines have all the eharaeteristies 
of the grain hinders anil they do the work of harvesting a 
grain eroii in a similar manner, e.xeept that the push hitider 
and header usually hatidles a iinnimuiii aiiioiint of straw. 
The most important thing in the operation of these iiiaehines 
is to he earefiil not to cut so close that heads will be left 
statiding with the stubble. 

Capacity.—The anioiint of work that one of these push 
htnders or headers will do in a day depends principally on 
till' rate of travel and the si/.e of the fields in whii'h the work 
is being doin'. Ordinarily a Itl-foot maehine will cut from 
20 to 2.’) acres a day. A 12-foot iiiaehitie from 2.') to 20 acres 
a day and a 14-foot maehine from 2(1 to 2.') acres a day. This 
is ill fields of average size and at a rate of travel of from 2 
to 2',4 miles an hour. An itierease in tliese figures may he 
had hy running the tractor a little faster, lint it is not ad¬ 
visable inasiiiueli as these maeliines are primarily designed 
for use with liorses. At a speed of from 21^ to 2^1 miles 
an hottr it is easifv possible to rut l.b to 20 per cent more 
in a day. 

Draft.—The draft of one of these machines varies with the 
yield of graiti. ()rdinartl,v from (i.'iO to tSOO pounds will he 
required to [iiill a push binder of this sort. A ]iiish header 
will require from .’i.’iO to 700 pounds under average eoii- 
ditions. I'nder very favorable eoiiditions a draft of from 
525 to Got) jiounds may he eiieoiintered. 
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Function.—Tlir (■(iiiilnni’d is a l•olllblllalion iK'adcr 

and tlircslicr. Sonic iiianiiracl iircrs use llii‘ term “IFeader- 
Tlireslier” rm- if. Its inirpose is to head the irraiii, and to 
tliresli and clean if uliile inoxiiiu' o\er file field If can lie 
used in fliose loealilii's where the ';rain niatiii'es niiiforndy 
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and ripens eoinplelely 'in the stalk. 'I’liese loealilies are Fali- 
roriiia, Washington, Oreumi, Idaho, and that part of the 
\orl Invest where ermn is prown. Keeeiitly it has found favor 
in that .section of the eonniry just east of the K’oeky Monn- 
taiiis where diiriiie’ certain years eoiiditions ari’ such that 
the tuaeltine will do satisfactory work. It should cut "rain 
of varyintr lieiniits, thresh it, and clean it in a thorottfjh man¬ 
ner readv for haofrine. It shoitld pull etisily and he operated 
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by a luinimuni number of men in tlii' most eonvenient 
man net'. 

Types, Sizes, and Rating.—Tlu'i'e are two general' types of 
maeliiiu's, nameir : the ilrann maebine and the self-propelled. 
Tbe former is iisnally bitebed to a tractor, wbereas tile latter 
projiels itself. 'Pbe drawn maebine may be di\ided into two 
idasses- tbe levid land and the hillside types. Tbe former 
is one tliat has a rigid a.\le and is for nse only on level ground. 
Tbe latter eontains a le\eling de\ ire so t lial tbe maebine can 
be used on sides id' bills siieb as are found in tbe wheat 
sections of the Xortliwesl. 'I’he maebine is also used for 
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liarvesting beans on the West Coast where they are raised on 
large areas 

Tlie sizes of these niaebines vary from t)-foot size, wliiidl, 
like a binder, represents tbe swath being eiit, to 21-foot ma- 
eliines, wbieli are large niaebines used in tbe Wi'st. Most 
of the small niaebines of from !) to 12-foot size are made to 
use on level ground Tbe tlireslier size is in |iro|iorlion to the 
cut and varies from 2II inebes to tbi inelies. 'I'be rear of 
these maidiines, that is, the separating part of tbe tbresli(‘r, 
is usually a little widi'r and will vary Iroiii about oti imdies 
to about 54 inches. 'I'be two sizes, tlieretore, represent the 
size of the tbr-sher itself. (See iiuragraph on this siihjeet 
in Chapter XVIII ) 
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Hitching. —Tins is :i l■<llll|Sll':lli\(>ly simple jdli. ns pracli- 
eally all ol tficse macliiims ol' ihc drawii lypi' iiiin he pimviilcd 
with a traclor hitch. The hilehes are iisiiail.v phieeil sn lhat 
they are eouveiiient to hileli to and the element of side dratT 
eliminated. The hitch on some of the small maehnies, whieli 
are trailers, traveling praelieaily on two wheels, must tie 
rigidly fastened to the draw har of tin' tractor, parlimlarly 
ili the ease of small machines of it- and ID-fnol I'lil \ihich 
<lo not have a tore-i-arriage Irnck, d'he larger machines have 
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a third wheid, or fore.carriage, forward of the machine, vvhiidi 
is also 1 he sleering w heel nr w heels, and in such cases hitching 
nia,\' he done l)\ means of (his sluh tongue ])ro\ided with 
a clevis, 'I’hese machines, “comhini's," as thev ai'e termed, 
ar(‘ provided with hiakes to hold them when going down 
sleep imdines. I’raclically all eomhines are driven h,v an 
imh'pendeni engine mounted on the machine itself, 'file 
power from this engine runs the cutting mechanism and the 
elevating aprons, as vvidl as th(> thresher On some ver,v 
small machines power to run the culling and fhresliing mcidi- 
anism is t;d<en from the hulhvvheel instead of from a separate 
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engine. Tlie tnietnr, Ilieri'I'Dre, is ns<'(l iiiei'ely to dfiiw tlie 
inaeliine over tlie field. 

Field Operation..Sinee this iniieliiiie is a eoiiiliination 

header and thresher, it rollows that what has been said in the 
chapter on “(Irani Binders'' rel'erring to eidting iiieehanisni, 
the canvases and so I'orth, will applx e(|uall\ well to that [lart 
of these niaidiines. What is said in the iiaragraph on “Thresh¬ 
ing Machines” will applx eipially xvell to the thresher part 
of this niaidiine sinee it is not lung niore or less t ban a Ihreslier. 
The necessary ad.iustnieiils which iiiiist he made on the cylin- 
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der and l•oneaves. the (dcaniiig' fan and siexes, relates par- 
tienlarly to xvheal, since it is the crop most generally handled 
by machines of this sort In some of the Western states barley 
is often handled bx the aid of these machines, in which case 
sieve ad.instmenls may be made to suit this grain 

The number of men reipiired to operate these machines 
will x’ary with their size Ordinarily, a small B'- or 12-foot 
machine, hilidicd behind a tractor, can be operated by two 
men. One of thmn should look after the cutting meidiaiiism, 
operating the reel, the platform and the clutidi. This man 
is referred to as the “Header Puncher.” The second man is 
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conimoiily ciillcd the “S:u-I<(‘i' 'Phis man raci'ivcs llic o-rain 
from the l)aK'iiii';' spout wlicri' it is (li'hvci'ccl into sacks which 
arc iimncdiati'ly scwcmI up by hand 1'hcsr in turn arc 
dnni|)cd on the oiiiiimi -is thr machine "(ics over Ihe held, 
ll' the o'l'ain is to lie handled in bulk and a \va”oii loader is 
used, Ihe “sacker’' is iiol iii'eiled .\ special liilcli for a wat;’on, 
to recei\i' this bulk strain, may be had that enables Ihe waf;on 
tfi he drawn alongside the machine by Ihi' Iraclor This 
also perniils oi' liirniim ami il is arranged so that waffons 
are easily changed. (In iiiachines of Ihe iarner l\pe whiidi 
must be leveled, il will i'e(|iiire more help. One man, who 
is responsible for Ihe machine, should look afler Ihe oiliiiy and 
after the machine as a n hole, lo si'c I hal il is working properly 
and al its besl. If Ihe header |)iincher is an e,\| erl operator 
he can look after Ihe i' Veliiic' also. This on an\ machine 
slionid he looked after \er\ earefiill.N because unless the 
machine runs level ii will not work widl. On the larf'er 
machines it also iisiiall.v rei|iures two men lo do Ihe saekino. 

In wlietd that is \er,\ heavy, it is somelimes neicssary to 
s])eed np Ihe engine on the Ihresher a little hil and slow down 
tlie tractor somewhat so lhal Ihe iii.ichine will travel more 
slowdy over Ihe around and .vet be alile to ilo a satisfactory 
job of threshin.u'. In localities where there is mneh iliwv on 
the ftrain in the iiioriiiim. Ih's should he looked afler carefully' 
in the same manner The siiecessfiii operator of a combine 
will see that a tlioroii.uh .job of lliiesliiny is done and with 
Ihe niiniinum amount of yraiii wastage consisleiil, with inaxi- 
muni capacity of work 

The College of Agriculture of Ihe I’niversity of California 
have made some iiileresi inn investiiialions ol work done in 
barley hy combined harvesters and from their Ibilletin No. 
312 on “Marioiit Raric.v " we lind that the average shattering 
loss, where eomliined harvesters are used, is about 11 atl sacks 
or 12 bushels jier acre d’liis same bulletin u'oes on to say' that 
this shattering loss increases proportionatel.v with the length 
of time the grain remains standing in the field. It is, there- 
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fore, ovuleiit that work slioiihl lie done al the proper time and 
that these machines should he very earefnlly handled to get 
good resnits and einninale the waste or al least rednee it to a 
minimnm. 

Wind was said aliont oiling hinders and threshers will 
apply to this machine also. The cylimh'r, like that ol the 
threshing machine, should receive special can' to make cerlain 
that it works perfectly, 'riie engine driving these maidiines 
must have ail the attention that I he engine of a tractor re- 
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ceivos. if it is to work with the (Ii‘<rrfM‘ of wliich is 

rKH'Ossfn’v foi‘ su('*m'.ss oti llio loriii triii'li wlioi'ls iiiusf 

bo ^roascd froipK^iilly as lln‘y carry tlio onliro load oi tlio 
niacdiiiio. 

Wlion llioso iiiacliiiios aro o(|iii|)pcd willt aidi friction boar- 
iiipj’S, it follows that less liiiK' not'd iu‘ spf'iit in oiling tlu'in 
tlian is 01‘dinarily spent in (nliiiy the avoi'a^o* plain tyiH* of 
bearinf?. They shonhl bt' oilcil at the bt'^'innins' ol th(‘ season 
with a hitih j4'ra<lo lubi'icat in^' od. \\ ln'ti j^'rcase is used, a 
lijjht lii^h-^tanle i^feasc should bo purt'liasoil. In such cases 
it would hardl\' b(‘ nei'i'ssary t<» fill th(‘ bearings oltone?’ than 
once a wot'k WIkm’o li^lil oil is used for the tliroshiuj; cylin- 
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(Icr, it is sul'(ii-i(‘iit to oil tlicso lii'ariiij^s rxci'y three or foiii 
(liiys. 

Tliis iiiiieliiTie may he used Tor tliresliiiis I'i'oiii llie slioek or 
from the stark. In siieli eases the headiiifr meehanism may 
he delaehed ami the maehiiie set like a reoirhir tlireslnii<j 
maeliiiie. Wliat has heeii said ahoiit riiiiiiiim- a Ihresher will 
afJtain apply e(|iiaily well to the o|ieratioii when this machine 
is used as a, stationary thresher. In siieli eases, however, 
the eapaeily is reduced 'I’hese maidiiiii's are made prniiarilv 
to handle headed yraiii and it shoeked nraiii is to he threshed, 



I' i(i ir»l.-'A >!><•( liil 111 < tmiltui.il loll uilli ,i luKidor. niakini; 

:i ooiiiliiirt'd lull.itul ihio'shi'r unit 

redneed ea|)aeily must he expeeled if "(lod 1 lireshiiie' is to 
he done. 

Where hnndle oi'aiii is fed to the maeliine, il is iiiiporlant 
to lie sure that tli(‘ hands are always ent and the hnndles very 
carefully fed to the maeliine ’rhisean hesi he done hy ri'rs'in'; 
11 ]) a stationary hand feeding device, ff. Iiowewr, only a 
small amount of ti'raiii is to he threshed in this manner, the 
headiii)’- meidianism may he left on the maeliine and this jrrain 
fed direidly to the platform eanvas w'liieli will travel in the 
enstomary way to I he cylinder. 

Capacity.— One of these siiiall !h or Khfoot iiiaeliiiies is aide 
to handle wheat on the average farm at the rate of from si.x- 
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teen to twenty acres per day. Tliis is a) a speed of about 
two and oueapiarter miles an hour. Where the 'rrain is in 
good eoiiditioii, and e\eu lliough IIk' yield may be above the 
average, tlie maehine ma,\ be worked at a little taster rate 
of travel, and it is possible to eiil Iwenty-live lo thirty acres a 
day u ith a 12d'oot marhiiie. 

When maebiiies ot the Kid'ool or 20 tool size are used, it 
follows that Mioi'e uorU I’an be done and il is not uneommo-n 
to find maehines of this size cut ling from forty to lifly acres 
a day, working on level land. In the hilly country work will 



Kic. —t'lclil s( t‘in'. sluiuiim ((iniliinisl liriiscsO-r of llic liillsiac t.vpo. 

lie done more slowly and the iiiimber of acres coxered in a day 
will be less. Iiargc machines will do corrcspondingl.v more. 
A good average liglirc which may be used, when lln‘ eonditions 
of the grain ari' ideal ;ind on level land and tractor drawn, 
will be 2\C acres per foot of i-iit. A 10 foot machine, there¬ 
fore, should be able to handle twenty-live acres, a 20-font, 
fifty acres, etc. 

Draft.— small 0- or 10-fool inarliiiie can be |iulled on level 
ground with a reasonably good surface, and biindling average 
grain, with a draw bar pull of from flOO to 1200 pounds. On 
sandy soil, this draft will run from 1200 to 1000 pounds. 
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If the riiacliiiic is (o be iisrd on a liill. Ilic dnift will bo iiiii- 
tcrially iiicroaso<l, A biioo lidd'nol bai’vcsloi', iisod on tlio 
sido of a bill in Ibc loose sod of the I’alons eonnliy, will 
)' 0 (|nire fi'oiii L’SIKI to dbllO |ioiinds to pull il, dependinu' on 
Ibo eoiulitions of llie sod on «lii(di il works, plus llie l•on- 
dition of Ibe j.'rain. Ibal is. its \ ield and also the dee-ree of 
rare tbat was ,oiven in the \\a,\ of Iniinealion of the iiniebine. 
The soil is one of llie areatesl I'aelors beeaiisi' in a sRelitly 
sandy soil, pai'lieiiiarly wliere llie voleanie asb sod predoini- 
nates, this fin'iire of drafl freipieiil ly becomes a bij; ileiii. 

Repairs and Care. —Wlial lias been said with lererenee lo 
tile eai'e of binders, pari ieiilarly the eiillillL; meebanisni, will 
rider lo the same nieidianisiii on Ibis iiiaebine W lial is said 
on the sllb.ieet id' Repaii and Care of 'I'liresliers will apjrly 
equall.v well lo Hie lliresliiiii; iiieebanisiii ol Ibe eombined 
harvester. 
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Function.—'I’lii' iiui'pnM' of this macliinc is for liandliiig 
maniiro to bo usoil as I'orlihzor in tlio soil, .Madihios of llio 
I'onvontional sort liavo soiiio of thi‘ cliai'astonslios of an or¬ 
dinary farm waooii llo\vo\or. bocanso Ihoy work in tbo bold, 
and also liooauso tlio powor roooivod from tliom miisl bo ap- 
pliod to tli(‘ sproadinw' do\ioo, tlio w bools liavo widor tiros. 
This powin- must bo takon from tlio roar wiiools, wliiidi lia\o 
provision for transmiti inp- tbo powor to tbo sproadinp- moob- 
anism. Tbo sproador sboiild bo low lo faoililato loadinp', 

should draw lift'bt in 
tbo bold, and, in un- 
loadin;;’. spread tbo 
matoi’ial on tbo land 
uniformly. 

Types, Sizes, and 
Rating. — .M a n u r o 
spi'oadors are made in 
two gonoral tyjios. 
One is made with what is tormod an “ landloss Apron” and 
the other is made with what is tormod thi‘ ‘‘Hi-turii .\proii.'' 
The endless apron may ho a tight hottom or drag ohaiii stylo. 
On various maohinos, I ho boalor and wide-spread oylinder 
differ slightly. Various devices are used in Iho way of ohains, 
gears, and oams lo alter the aiiioiiid of malerial that is being 
spread. 'I’liis is ilone booau.so some soils require more manure 
than others. The ohaiigo is easy lo make and is also ver.v 
es.sential. Attaehiiionts for spreading lime may bo iiiirehased 
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to put on sonic makes of sjirciKlers. Straw spri'mlinp'' may be 
(lone liy tlic aid of a special attuelimcnt like a rack to hold a 
larfije (piaiitilv of straw. 

The size of tliese machines is usually civeii in lerms of 
capacity to handle a y'lxen inimher of hiishels at one time. 
Some machines are rated m capacity ficures of pounds. Such 
ratiliff of the imndiiiies is \'ery iudetiiiite, hecaiise manure 
varies in weiolil and density. The ratinu' of a machine in 
hiishels would, therefore, he subject to the same lu'i'or as 
rat inf; in tons or 
pmmds. Some maiiii- 
facliirers iisi' a mini 
h(‘r or letli'r to desi;;’- 
iiate a size such as size 
2 or size I). It may 
he seen that all the 
manufacturers’ rat- 
iiif; ficiires are not on 
a comparahle basis 
The averacte farmer 
can, liowi'ver. ver,\’ I 
easily select the ma¬ 
chine size best suited to his nci'ds aecordiii" to his own .jiultr- 
meiit and general knouledc,‘ of ca|iacilies, hecaiist' he is 
familiar with sin-h items 

Hitching.- It is comparali\ely ('as\ to hitch one of these 
machines to the coinenl lonal tractor. About all that is re- 
qniri'd is a stub tongue with a clevis for the end This clevis 
ma,v he iiotliinc more or less than two wrou”'hl straps above 
and below tiu' tonc'iie, with a pin passing M'rlicall,\' through 
the end This arranuenieiit permits hitching the machine 
directly to the draw liar of the tractor. Here, too, care should 
he exereisi'd not to hitch so close that in turning short the 
tractor drive wheels interfere with the front of the spreader. 
On Irai'tors that have a low draw bar the tongue should he set 
proportionately lower, and on many spreaders this is po,ssihle. 
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It iiiifjlit even 1)0 nooi'ssary in some oasos to iiiako ii'iiTi attaoli- 
moiits for tho tonoiio with soiiio vortical adjiislmoiits liko tlioso 
on a "rain drill In faoililalo hiti'liiii" to a traoloi' with an ox- 
treinoly low ilraw liar, 'riio Ihiii” In watidi particularly is to 
soo that whore a low draw liar is used that the |uill is uot down- 

w a r d oil tho 
tou"ue in an ox- 
eossivc aiuouilt 
which liriu"s an 
11 11 11 0 0 ossarily 
heavy load on 
the I'ronl wheels 
of the luachino 
If there is such 
a toridoncy, the 
hitchiu" devioo 
s h o 11 I (I ho 
1 e 11 " I h 0 n 0 (1 
which will helj) 
to overooiuo such trouhic. There is no dau"er ol "el I ill" a 
hitch that is too hioh with the cou\cutioiial type ol tractors 
ill use today, because most spreaders are hitched about the 
heip’ht of traces used with horses, and this arraiigeiiient is 
satisfaetoiw. 

Field Operation.—The spreader is uot an intricate ma- 
ehiiie, althou"h there are years, sprockets, chains and ratchets 



of various kinds and sizes on \arioiis tnaehiiics which will 
rofpiire some attention in the way of liihrication. It is a yood 
plan to Dll the iiiachiiie thoronyhiv each iiioriiiuy anil noon 
before startiiiy out. The wheels, parlicnlarly the front 
wheels, should he well yreased, and the rear axle bearing 
shonld not be iicylected hccanse it carries a heavy load. 4 ’he 
boater, reyardless of its localioii or slyle, has hca\'y work to 
do and rotates quite rapidly, so it needs oiliuy very ollen. 
The wide-spread cylinder, althoiiyh haviny considerably less 
work to do, travels at a good rale of speed and shonld be 
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ticuhii' attention should be paid to Ihp oiling ol! all rubbing 
stn'faces. 

On luodorn spreaders lu'ovisioiis are made I'or spreading 
the manure on tlie laud in varying ipiautities. Riidi laud 
reipiires less than poor land. Adjustments for varying this 
(piantity may be made on the maeluues and this should be S(‘t 
to suit the field eonditions. On most imudiines adjustments 
of this sort ean be made, and the iiiaebine is marked so that 
if it does beeome dislurbed it ean always be set baek to the 
original mark if the plaee ]s I'emembereil. 

It is well not to alteupit to do too miieli with these maeliines, 
partieularly in handling malei'ial that is very heavy. The 
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aprons, whether of the return type or endless ty|)e, should 
be watebed carefully to see that slats, when broken, arc‘ re¬ 
placed immediately. If a slat should become broken the 
best thing to do is r'cmove it immediately and replace it 
with a new one al the eai'liesl converuerit time. Some care 
should be used here to see that the new one is exactly the same 
sha])C and size and that the holes are drilled in the proper 
place so that the chain is not spread or’ drawn together, 
AVhere high graile roller bearings are us(‘d on these ma¬ 
chines, whether they are on the axle, on the beater, or on the 
wide-spread eylindi'i’, thi’ need for oiling every lime the ma¬ 
chine is used is eliminated. In such cases these bearings 
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should b(' rciiiovcd ()nc-(> a year and rlranrd \vi(li iu'rospno. 
TIk'V should lie re|)laced and iiaeked will) a li"'l)1 yrease, about 
the eoiisisteiicy of vaseline, or uilli an eiiome oil like that 
used in motor cars, and reassembled. It is not a oood plan to 
keep a s|)reader loaded and let it stand, not even over nio'bt. 

Capacity. -I’la' amount ol woi'k whieli one ok these nia- 
ehines will do in a day varies, ami is in aeeordanee with the 
amount of fertilizer spread, the dislaiiee it must be hauled, 
and the rate of travel. In a siirvio- made by the I'liiversitv of 
Nebraska it was found that on l:iS farms the averaye spreader 
had (17.25 bn. eapaeily. and that it made on an averatfo of 
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12 7(1 trips in a day, an average Iriii heino' 125 7 rods. When 
used with a (raetor it is possible to return with the empty nia- 
ehine at a hie;her rate of speed than when hauling a load out to 
the tiidd Added to Ibis is the fact that spreading may be 
done a lillle faster. Of oreat importanee is the fact that a 
uniform speed may be mainlained whiidi assures <tood 
spreadinp'. 

Draft.—The jiower reipiired to pull one of these maehiiies 
varies with many factors It will reiiuire more draft on grade 
than it will on levid land Working in a sand.v stubble field 
will reiiuire more draft than working on sod. A large spread 
will draw heavier than a small one Even spreaders of the 
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\VA( ION'S 

Function.—Waiioiis. :i.s we all kiKJW, ai'a I'oi- liaulin^ loads. 
Tills chapter rcl'crs to llic ordinary farm wap'oii used for 
haulinc 111 comliiiiatioii with a Iraclor 

Sizes.--.Maimfad iircrs of farm wagons have wafj'oiis slaiid- 
ardized with l■cfercn^l■ to si/cs for caparity and also lo tread 
All standard farm wieims liaxe a ."1(1-111011 treao 'fills means 
that the wheel track is 'he same as that of aiitomohiles 

'flu' following’ tahh‘ shows the sizes and ea|iaeilies of dilfer- 
ent farm wauons 
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0 t be size of 

1 be skeins 

Wheels are 
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b's for all s< 

(‘|■llons, namely - bic'b wheels 44 -ineh 


front and ."lO-iiieli rear, ,ind low wlieids with Id-nieh front and 
44 -inidi real'. 'I’he smaller size is best lilted for farm work be¬ 
cause it is lower and more convenient. 

171) 
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Hitching.—To got tlio most out of a traotoi- means that 
wlienevor ])ossil)lo and ootivoniout, wagonhiads may li<‘ liauled 
singly or in trains of two. (Iiroo. oi- oven four wagons. The 
hitching device, while not eom|)licated, is im]iortaid. It is 
useless to try to use with the tractor a conventional tongue or 
pole not ei|uippcd with I'egidar atlaidiing ii'ons. A stub 
tongue, first of all. should h(‘ provi<icd, which provides means 
for hitching to the conventional draw bar of the tractor. If 
this tong\ie is to he inaile on the farm, it is well to see tlud it 
is not so short that turning corners wdl ctinse the froid wheel 
or w.'igon box to nilerfcrc with the tractor wheels or action 
of the lugs which ma\ be used. It may be the same styh' 



tongue as that used on a disc harrow, or any machine couiiled 
to <1 tractor. Its clevis arrangement will ])crmit of hilcliing in 
the easiest manner and facilitate uncoupling 
The conventional wagon Ims a tongue some 111) or 22 inches 
from the ground. Tractor draw btirs, in most cases, are 
from twelve to sevmiteen inches Do not use :i tongue that 
is too short when hitching a wagmi to a trtictor with an 
extremely low draw bar. Tins winild tend to |iull the front 
of the wagon down and hriniv an nnnccessiiry load on its 
front wheels It may also have some elfect on the tractor 
by tmnling to lift the rear. Where silidi a combination is to 
be used, the stub longue should be lenglhened a foot or two. 
Where the draw bar of the tractor is sixteen or eighteen inches 
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fi'oiii tli(' fir<miul. iiiul that iif tli(‘ watjoii nr 'ill iiichcs, a 
toiitlitr 111 ’ 1'riini .') tn (i rrrt iii Iriinth may hr iisril 

Wlii'i'r IIiIm hill'll IS iiiailr mi tlir rariii, it slimilil hr slroiii; 
rrioiit!;h sii that it will liulil tlir wa^ini ulini mini”- ihiwtihill. 
This statriiiriil a|i|iiirx also to 1 hr iiiatri'ial that is iisrd, Tt 
is inipiirtaiit to srirrt a siiiiiiil pirrr ol’ wiioil that is straight 



KVJ.— Iminpfr .iinl Imrii Ini’ ic:ir t'\li‘ dI r«»i\\!inl 

AIm) iinti' ''in’Miil I'tilr III) wiuoii !<ir liii-tnr iisc. 

oi'aiiiril anil I'lrr I'l'oiii knots or wind shakrs, in I'art, thr very 
host of wood proriirahir shoiihl hr nsrd for this toii<ritr. A 
straioht-irraiiied, hard wood such as ash. niaplr, elm, or 
hirkory, if it is prrfrrily slraiylit, will do for a loiif;-iie. 

Siirh a hilrh as drsrrihnl would |irovr satisfactory for pull¬ 
ing a single watton loaded to raparit.v hrhinil a tractor. When 
two or iiiorr wagons arc to hr used, special drvirrs should be 
procured. The illustration shows a rliaiii draw bar which 
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it is necessary to use I'rom (lie front axle of the fii-st wa^oii 
to tile front axle of the second wayon and so to tlie next A 
stub tonc'iie with special attacliiny irons on the second and 
followino' waa'ons should also hi‘ iisc-d for fastiuiiny to the 
rear axle of tiu' forward wayoii, as show u. This special t(juf;ue 
for the second wayon wilh special altaidiinu irons are dilViuvnl 
from those nsial for hitclmio the first wayon to tin' tracfiir. 
The inirpose of the chain is for pulliny the load insfeail of 
tryinif to do this h\ iiii'ans of the reach. A hilcli helween the 
first and second wayon, as illnstrated, pernnis of easy turning, 



and also provides a hninper for the tonync which has heen 
found necessary and convenient to cliniinate danyer ol hreak- 
inwthe rear axles or at least daniaainy Ihcni, or, what is more 
likely, hreakinotlie ton”ne itscll. The horn, projei'tino trom 
the rear axle of the forward waa'on, is the supporting means 
for the tonone of the trailing wajion, its purpose is to cai'r,v 
the tonj^ne when the slad^ is taken out ol the chain, as would 
he the case when pnllinp' a load. It also permits Inriiiiiy cor¬ 
ners without danper of craiiipinp' the tonpiie or doinp any 
other damape. 

Where continued hanlinp is done with the tractor, it is 
advisable to use special short tnim trailer wapon carriers. 
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Tlicsr cjirrici's lU'c provided \\i 1 h front and rear axl(‘ turniiift 
devices and are coupled wdli stei'rinc' I’ods Waftons (d' this 
sort are made extra sli'one_ and since (hey ai'e used exclusively 
for haidiny imrposes, Ihi' l•haln hitehiny devii'c iiHUdioiied 
above is not ])arl of (he ei|nipiiicid, neither is it all needed. 
TIk'V are also ))i'ovided with means to make tin- work of hitidi- 
iny and nnhitchiiiy easy and coineiiient. A I'eeular wayon 
hox can he used with this trailer eai'niu' and sex'eral id’ them 
can he used hehind (he tractor \(uw coin enient l\' and etfec- 
tively. 





l<i I.- 'I'riK ti>i wiili < till! rol uxmI l<»i li.niliiii; unions 

Operation. Ahout the oiil\ thine- to la-ar in mind in the 
use of waeims with tin- 'ractor is fre(|ueiit and (lioroiieh 
e-reasiny ol the wheels and skeins, and special attention to (he 
hitchiny. When used on hard stone roads, the (ires heiny 
iron, the waymis must he run at reasonahle sjieeds Knnniny 
wayons at four or four and one half mdi's an hour over hard 
roiiyli stone mails lends to peen the tires, \\'hieh, in tnrn, 
ex|)ands them so lhe,\ lieeome loose and often fall olV. Moder¬ 
ate speeds of from (wo to three and one-half miles an hour, 
iind e\eii four miles on a dirt or yravel road, will he found 
satisfaetor.v. 

Draft. -The following lalde, which represents tests made 
hy the 1 '. S. Department of Ayricultnre, shows the draft of 
tvayons on dilferimt road surlaces, hasi'd on catiaeity in tons. 
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KOAI) MACllIXKliY 

Function.-- 'I'liis cluipli'r is ilcvdli'il to macIniK'rv I'or i-diid 
work. .Macliinci'y I'nr ro.id nuiiiilcnniii'c ludy, I'lii- ilniys'iiiy' 
and scrapini; Ihc I'liad, A\in be riinsidcrcd Iiiti' Sui-li iiia- 
cliincsi as cdiil .'aclors’ <aradcrs and Icm'Iim's will nut lie cnn- 
sidcrcd as part nl' lln' raniici's' \Mii'k, liccansi' their ns(' is 
liii'frcly re itricl.'d t<i llii' I'c^idar rnad-liuildcr whn niidtos road 
consl nicl ion his spridall > . 

The piii'|)(is(' of 1lii' or¬ 
dinary dray or r), d 
yrtidt'r is In keep dirl or 
"ravid roads in lirst eliiss 
eondit ion li\ eovi'riny t lie 
ruts and erowniny .\n 
ordinary dray of Ihe 
smaller sizes, while 
merely a load for two 
or three lunses. i.ia\ he 

mad(> hiyyer and la me a load for a small tractor Snell 

a dray, while onl) li or S feih lony. may he set at a yood anyle 
for Iraetor work and cm'ii two or llirei’ of them may he used 
in this manner. Its work will heroine more ellieient and a 
yrealer area ean hi' woiKeil in a shorter jieriod. 

'riie reyiilar l.vpe of arader—or seraper, as it is often 
termed- iiia\ ha\'e a I'd or If-foot hiade, and is used in 
places where Ihe road mnsi he hiiilt up and crowned. The 
ordinary dray serves more to keep a road in condition after 
the sera per has reall y linill it up. 

• StH‘ l''i>fMU’Ts’ '.t.'i • <1(111(1 Ivo.idv l(ii l’':irtiit'vs.” 

S(M‘ riiniicrs' UtilU'liM A'.iT. 'I'hc Ktnul IdMic" 

IS-) 
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Types, Sizes, and Rating.—Read drags arc (dlhor lioiiio- 
inadc and of tiinlicr, or pniadiasc'd from regulai' manufacturers 
who make lliciu of midal. 'I'lic former, if propcidy made, will 
serve the pui'iiose, hut need n(‘\\ steel lilades from time to 
time as these hc-eome worn. The wood frame should last well, 
if eared for when not in use. The angle of a wooden home- 
nuuh' drag is generally constant, while a purchased steel drag 
is ])rovid(‘d with le\(‘rs to (dianm' this angle. 

A grader is a sp('eial ma(diin(> and it is usually the i)roperty 
of the township. There are hardly any dilferenees hetween 
graders made hy various manufacturers and there is, in 



general, hut (me type or kind of grader 'I'he length of the 
blade deterndtu's its size rating. .\ grader may he a Kl-foot 
or 12-foot or 14-foot, indicating the total length of the 
grading blade. Some inaniifaet iirers build and sell a special 
machine for grading, but while it is a power grader in every 
instance, it may be used for other work too. Sindi a machine 
carries the blade riidit under its frame. The oiierator of 
the grader also operates the blade, making an excellent and 
economic f'oad-workiiig maidiine, and doing the road w'lirk at 
minimum expense and in the best possible manner. 

Hitching.—The drags illustrated may he hitched directly 
to the tractor draw bar, with the chain nr cable usually sup- 
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plied, which is ahoiil 5 I'eel I'rdiii Ihe dra<;’, unless the di'aw 
bai- is nioee tlian fift(‘en inches lnt>h. Where sneh is the 
eas(“, an extra chain two or tliree I'ei't in lenp'lli slionld he 
used hetween the traetoi- draw l)ar and Ihe liitehinij link of 
the draft. This lessens the tendeney of th(‘ hifth dr'aw liars on 
the triielor to lift the front of the drap and defeat Ihe work 
for which it is intended. 

Oraders v(‘rv otten woi'k piadly well ovi'r on the side, while 
the tractor will work neaian- Ihe eroun of the road 'I'his side 
di'aft may he pai-tially o\ei'eoine by leimihenine the hitch as 
shown in the illnst rat ion. Whi're two eradeis are used on 
a narrow I'oad, one will eonnti'raet the othei', I hns eliminatnift 



Ko:ii| in ooinlon.-ition will. :i li'miu) 


the side draft on Ihe liaeloi', lint in either ease it necessitates 
the use of a loiif; hitch. 

Operation. The use of the draft is a comparatively simple 
job. The characlerist ii-s of the soil, to”ether with its hard- 
lle.ss, will determine whelher some addilional load must, be 
carried on Ibis machine to ftet results. To have it do etfective 
work on a road of black land that is packed pretty hard may 
repnirc heavy loadinn with sand bafts or stones. Sand bafts 
arc more jiraclical to nsc bi‘canse 1 he,v stay in place. When 
two of these drafts are used, both should he loaded cipiiill.v. 
They should also have independent hitches to Ihe draw bar 
of the tractor and be set at the same iinttle 

Where the conventional blaile ftrader is used an extra man 
will he always rcipiiri'd on the ftrader to o|)cratc the blade. 
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This man is enabled to ^'irnle llie rroiit wheels I'rom liis i)()sition 
on the machine so as to eel the wi'll <i\er onto tlie 

side and hriii^' the dirt I'nim the ditch up to the cl•ow■M of the 
road. It is a pretty f;oud plan, m usiiic' a heavy s;rader, with 
say a 12- or 14-i'oot lilade. to h.ne a sijeiial or a whistle of some 
sort with which to signal thi' tractor operator when it is 
necessary to .stoii imiiu'dialely. This will make il unnecessary 
for the man on tlu' Ir.ictor to he coiitninally tnrnine around to 
see how I'verythino is pmeressin". It is not a had idea to use 
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a l)reak pin of some snrl in lln- clevis lhal in vase 

the ])la(le of lite frradcr ^mics loo (ii'cp, or shakes a slump or an 
obstiuu'tii^n. this pin w ill shear and avoid doiim' siM’ions dania^o^ 
to th(* <j:rad(*r. 

It is best to work llu' jiraders \erv slowly To use a grader 
at a sptMsl of inore than Iwo Hides an hour is lolly and a 
slower speed is often more desiralile If llie Iraetor lias a 
low ^ear il should always he used in prebu’i'ni'e to intei mediate 
or hi^di yo-ar. P.etler results will he semiri'd and Ihe maehinery 
as a whole will staTid up and perform mneh h(*tti'r, it a nriilorm 
rate of travel is maintaineil. It iiiiylil he sai<l lhal the dralt 
of the yrader is the maximum amount lhal the traelor (um 
pull, since it is possible in any ease to stall a traelor with the 
grader if the hlade is set deep eiionydi. Il is better, m every 
case, to go over the road twii'e, taking a small amount each 
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time rather ttian to atleiiipl to do too miieli in one o))eration. 
Tills not alone saves tin' (grader, lint is also inneli easier on 
the traetor, besides doino a better joti on the road. Even 
three trips over tlie road, iiiabin;,^ the work of the onitit lifrbter 
and steadier as a whole, is prel'eralile to trying to do too miieli 
at one time. 

The eare of the j/rader is important The various "ears, 
earns, levels, and other de\iees used for au'rlin" the lilade and 
alterin" llie depth should all he kept well "reased (o make 
the woi'k of the man on the "rader as easy as jiossihle. It is 



.iL. -siisiM'iitlct] iiiuiff a motor cnliivator. 


also hig'hly important that the truck wheels on these "raders 
he kept well "reused, lieeause tliey have considerable work 
to do. 

Capacity. —The amoniil ol work a dra" or "rader will do 
in a day de[)ends ou the speed ol the traetor. .\l -! miles an 
hour a dial" will ^'o oxer and hack on a mile stretch in 1 hour. 
With a triple dra" tins sireleh could he eoxered in hour. 

(leaders are usually worked slower hut in anx isise only 
on one side of the road. The amount of work these road 
machines do is all a ipiestion ol tractor traxel and load 
condition. 
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. Draft.—A !()<;■ drag will show a draft of from 275 to 400 
pounds. A st(‘(d drag well augird and loaded will have a 
draft of from 300 to 450 |)oniuls. On vi'ry moist elay roads 
this may run np to even (1.50 ponmls. 

Graders will show a draft of from 1500 to 2500 |)onnds 
for reg\dar road work. Foi' working n|) ditches the draft 



F’k;. 1 TO.--MtMiv\-dill \’ |■olld- 2 :^:ul<‘r .ind (rmlor (Nolo loiicllionod 


may W ns nincli ns in* rdlOO poiiruls. I)rnl‘t is a v<‘ry 

big prohlem, and as in plowing, the elTeet of the hitch and 
the effect of the .soil or I'oad conditions has a decided inllmmce 
on the draft of tin' grailer Perha])s the biggest factor in 
draft is due to the judgment of the man operating the blade 
of the grader, lie can .set the blade |)retty well down—in 
fact, so far down that it will actually stall almost any tractor. 
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MlSCKI.IiANEOrS MACHINES 

CdUN I’lCKEliS 

Function.—This iiuR'IhiU' picks the cars iif cdrii from the 
staiidiii'' stalk in the field, remoM's the husks, and hy means 
of iLii elevator delivers the ears to a wapmn box which may he 
drawn alon<rsidi' the corn ])icker. The husks faP throufih to 
the fj'roimd. To acc(im|iiisli this the iiiaidiini' embodies snap- 
])int;' rolls which remo\e the ears I'rom the stalks, and liuskiiift 
rolls which, in their 'ii.n, l^■move the husks from the ears. 
It should handle thi‘ work of picking eorii from tii'lds ol 
various yields and in various conditions. To exfiect to pick 
ears from down corn would he unreasoual;h>. and it is also 
imiiossihle to pick all small ears and “niihhius.” 

Hitching.—The corn picker is jirovided with a fore-carriage 
w-hich should always he used when liitcliing hehiiid a tractor. 
So much of the mechanisni is carried oil this fore-carriage 
or tongiu' truck aitachiiieut that to dis[)eus(* with it is im- 
jiractical. It is also importaiil that the operator of the corn 
liicker ride on the machine so that he can at any time see if 
it is performing propiudy When hitching a imudiine ol this 
sort to the tractor care should he used to see thal room is 
allowed foi’ turning. .\ stub tongue is the h(‘sl means of 
hitching to the tractor. Chains should not he used, because 
when working on a hill and going down grade it may he very 
inadvisable to have the corn picker travel ahead more rapidly 
than the tractor. A stub tongue also permits of easy turning 
and of better control. It is desirable to u.se a wood break pin 
in the clevis. 
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Field Operation.— As llic picker is used for corn it lias a 
lieavy duty to perform and must necessarily lie very well 
Inliricafed. The drive wlicids and llic drive chains, lo"'cllier 
willi the couutci'shat't and cross-shaft, should receive con- 
timiod attention from the operator. Th(“ snaiij'iufr rolls at 
both ends, and ])art icularly the lower lieariu”-, ncisl special 
care. The bearings should be oiled very often. The huskiiift 
rolls, too, rei|uire frei|ueiit oilin'^. 



Fm. 172.-- Corn piolcr. wiili i:ir-\\ iiron houm ilrnwii to sinirlc traclor. 


It is Avidl not to fnro'ci to oil the elei'ator that I'oiu'cys the 
ears to the waoon ho\, and attention may approiu'iatcly be 
called to the bearings at the outer end of this chwator which 
can he reaidual only from the \\a”'ou bo.\ into which the ears 
are delivered. The bull wheels and the fore-carriafje wheels, 
and the "ears and the sliding clutidies should also be oiled 
very often. It is essential that liyhl oil be used, because most 
of this work is done late in the season when the temperatures 
are unusually low and I he averace heavy oil "ets too thick 
to run into the small oil holes so that it cannot oil the bearing 
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properly. A liij;li 'Trade litilit oil that will flow freely from 
the spout of au oil <'aii in eold weather is desirable. 

The ojierator of the eorii pieker is enabled, by the aid of a 
lever, to set the machine eitlu'r down or up at the front end 
as he chooses, so as to yi't all IIk' corn and to handle it in Ihe 
most salisfaetorv manner Some care should be used to sei^ that 
the nose is not run so low lhal it will eonlinnally dijr into the 
hills and become a factor in Ihe draft of the machine The ex¬ 
planation of hiiskiny rolls in the chapter on the llnsker- 
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Shredder will apply e(pially well here, that in Ihe same chap¬ 
ter, on sna|)]iino rolls, while not applyiiij.;' exaellv to this 
machine, has a decided i‘ll'eel on the performance of these 
parts. This machine should be used at a modm'ate rate of 
trav(>l, for when used with a traelor, if the rate of travel is 
too fast, poor anil iinsalisfaetorv work will be the resnil, .\ 
s])eed of from '2 to 2\'i miles an hour is desirable. 

Capacity.—I'sed in eombiiiat ion w ith Ihe tractor, this ma¬ 
chine is able to jiiek and husk the corn from four to si.x acres 
a day at a s])eed of two and one-ipiarler miles an hour when 
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corn is planfcd forty-two inches apart. AVlu'i'c conditions 
are snch that the land is level and the eoi'H all standine;, as 
many as eieht acri's may he covered in a day. The use of 
the ti-aclor at incri'ased speeds woidd mat(‘rially increase the 
capacily, Ind it is not dcsirahle to run tin* ])icker any faster 
than two and one-half miles per hour. The danf^er of 
rnnniii" too fast lies in the fact lhal mnch of the corn wonld 
he njiroolcd and the rcsnlt is ver\’ poor picking, wliiidi means 
waste. 'I'liis IS not economic farm work even thon‘;'h a larfre 
acreaoi' may he covm'cd in a day. 

Draft.—The nower reipiired to pull a corn ])ieker dejicnds 
on whelher or not an au\ilni'\\' cnp'ine is used in comhination 
with the machine itself. Where I he ojicralino iiower is taken 
from the hull wheels. I Ins machine will, on the ci erao'e, re 
(jnire about 1151) pounds to draw it In exirenie cases this 
ti^iire ma\' he as hit'll as ISOO noiinds. When' the mechanism 
is run with an indcpendeiil cneine. S,)0 pounds will, on an 
avera'i'e, lie siiflicienl to handle the maidiine I'liiininfr to 
capacity, and in cases vliere sandy sod predominates, this 
ligpire will often he more I ban HKIII pounds. There are many 
factors entering into the ipieslion ol drall. The H’rcatest of 

these is the ... liihrical ion and the condition of tlie 

iiiachine as a w hole 'The \ leld oi the I'orii is anolher factor 
that materially alfects the d'-'ifl, Iml it is not as hi^ a factor 
as the condition of the machini' itsell. 

I’O'I'VTI) Dmc.EHS 

Function.—9'h(' [lotato diecer haiwests potatoes h\' diptrtint? 
them out of the e-roiind It simnhl work e(|ually well in heavy 
and lifi'lit soil or in any around thal is very dry or very damp. 
It should die I he potatoes and se|iarat(' them from the dirt, 
which forms a part of I he mass that is heme eh'valed. 

Types and Sizes.- .\ll dit;cers have mnch the same eharac- 
teiisties, and they work in practically the same manner. The 
mechanical differences in these various tyjies aie slight. The 
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sizes vary from about tbirty iiicb(‘s to forty iiiclies in width, 
referrinp: to the distance between the sides, or, in otber words, 
the width of the rake which elevates and separates the |>otato 
from the dirt. Special tractor diapers to nithstaiid this 
heavy work are now on the niai'ket which are a means to better 
and more rapid work of dippinp potatoes. 

Hitching.—'I'o hitch a potato dipper to a tractor is com¬ 
paratively simple. 'I'hi' tonpiie truck carryinp the front end 
of the maidiine is a part of it and should always he used, A 
stnh tonpne with a clevis arranpenient hitched to the tractor 
should also h<‘ used. If desirable, a chain with a short lenp'th. 
one or two feet, may he used h’lie difference in heipht be¬ 
tween the draw bar of the different tractors has little or no 
effe't on the work of th ■ dipper, unless this dil'ereiice is so 
great that it causes trouble. Hut the dipper should be hitched 
in the center, as this will prove to be the simplest 
method 

Field Operation.—'fbe powi'r to operate the rake, which 
elevates the |iotatoes, topetber with I he pronnd, is derived 
from the wdieels, which arc provided with lonp hips to pivi' it 
the necessary traction 'I'his elevator is freipieiitly termed an 
“agitator,” and its action is procured by means of ellilitical 
.s])rockets which agitate the elevator rake to separate the dirt 
from the potatoes As the dipper works in the pronnd jnir- 
ticular attention to oiliiip is essential. 'riu‘ various s|)rnckets 
and shafts iijion which the agitator elevator runs reiiuires 
considerable care, part iciibirlv those at the lower end; like¬ 
wise. the main axle, together with the countershaft and the 
gears between them. 

The opiMiitor should set the machiru' into the pronnd .just 
deej) enonph to do the work of dipping without lifting any 
more dirt than is absolutely necessary, for lifting dirt absorbs 
an iiimeces.sarv amount of power and overloads the machine. 
The potatO(‘s arc usually deposited on the pronnd at the rear 
of the machine, after passing over a forked shaking device 
which further agitates them, and which also delivers them 
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jn'etty "svell to oiio side ot tlio hill, mokiii^' roimi for tlio tractor 
to go down the next hill which is to he dug 

Attachments. A’arioiis altachiiiciils tor Ihis machine ma.v 
he procuri'd tor diircis'iil |iiir|ioscs. One ot the most common 
of them is a separtite engine which is usually sel ahove Ihe 
digger and which turiiishes Ihe power to operale Ihe rake 

or agitator instead of takini; the power Ihrnugh Ihe wheels. 

The tractor furnishes the power necessary to draw the ma¬ 
chine itself in the (ield. When an engine is used with this 

kind of machine it miisl he mounted aeeording to the ilireetioiis 
given by the maniifaetiirer. .Ml the necessary attaching irons 
are furnished, and when direct ions are closely followed, prove 
a very Siltisfaetoiw attachment for I he diggers. In a hea\ \ yield 
of potatoes, it will he possihle to trawl \er\ slowl.\' over the 
ground iind do a thorough .joh of digging and separating 
the potatoes from dirt and \ines 'I'his is heeaiise the eliwators 
run inde|)endently of the rate of travel. IChwalors for de¬ 
livering these potatoes forward to tlii' side may also he pro¬ 
cured. Other attaehmenls such as \ ini’ trimmers and shakiws 
and .stone ti'a|)s. rolling coulters, etc, can he procured when 
it is neeessaiw’ to use them Uoad rings, which ai.' tires to tit 
over these high lugs on the wheels, should also he procured so 
that the maehini’ can he moved over Ihe road or from Ihdd 
to field. 

Draft.—The draff of the iiolato digger is viu-y heavy and, 
therefore, Ihe tractor all'ords a part leiihirly hand.v and 
economic means of doing the work in the shortest possihle 
time. The soil has a decided iidliience on the draft, hut since 
most potatoes are grown in soil of a similar eharaeler, the 
draft in various loealilies will he nearly Ihe same, ll has 
been found that the difference in draft in machines of this 
sort varies from (i-’il) to DIO pounds. Tests wlih'h luive been 
made reveal an average of 704 pounds for each imiehine. 
This average refers to maehines receiving their power from 
the traction wheels. Where an inde|)eiideul engine is used, 
draft is reduced only about lO'/, or about (iliO pounds, owing 
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to the filet that tlie en^i'iiie ailds some weifjht and in a ineasnro 
offsets the resnlts obtidned, lint even tlien it can he seen that 
till' I'ednetion is woidh whihs 

Capacity. -The ea|iaeitv of the potato di""ei' is idioid 6 or 7 
acres ])ei' diiy. 'I’liis (ip'iire tmiy seem a trille low, hut potidoes 
should he eand'idly luindled in the harvest. A rapid r;de of 
tl'avel limy etuihle I he farmer lo eover more proiind, hut at 
the e.xpeiise of nol di”oiii” the ])ofa1oes thoroiiehly. A rapid 
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fl'iiil iiiijihl also injure a yreat many, whiidi would reduce 
their ^rade. 

Sl'M.K Cl-I'TKKS 

Function. --The stalk culler is used primarily for cutting 
cornstalks when the com Ims either heeii picked or “hoej^ed 
down,” so limt thi'y mai he plowed under in the easii'st 
manner iiiid enahle the fiirmcr to prepare a seed hed. 

Types and Sizes.— Stalk cutlers ;ire \'ery much alike. All 
iire hiiill oil ahoiit the same prineiidc iiiid have a series of 
knives that mit the stalks on the eround. Some of them 
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are of a sint;le-row type atul otliers of tlie double-row type. 
In either ease, their eons! met ion is idenlieal. They may have 
cither a siip!>:le eyliiuler or donhle eyiiniler. 

Hitching.—Tliis maeliiiie may lie hitched very simply. 
Since it has no side dral't. it may he hitched hy a stnh tongue 
to the tractor draw hai' liv means of a clevis. 



1 1 ( 1 . 1 (it.-- llouliff’-nnv st:ilk-( iitli'c 


Field Operation.—The knives which do tiie work should he 
kept shariicned, for unless they ari' sharp thi'y will not cut 
the stalks and, eousiainently, will in a measuri' defeat the work 
of the machine. I’ressurc on the entliug cylinder to which 
the knives are secured can he altei'ed to suit the conditions. 
The lever for setting them is convenienlly located. In no 
ease, however, should this alteration he any greater than 
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is iibsoliitel.v i'('i|iiii’('il lo do tlio riillin^. 11 will be 
bound Ibal Ibis i)r('ssui'c is a'.nnnst a spriii^r on oach sido 
of the cylindor wliioh allows sonic leeway in ease obsl I'lietions 
are eneonniered, 'I'lie springs will Iben eoinpress and avoid 
dainaeciny the niaebine 'I'lie usual attention in llie way of 
oiling iinist lii' p'usni to the wheels ol Ibi' iiiaeliine itsidl. 1 liG 
cylinder shaft Iiom's, wbieli are snbjeeted lo the heaviest work, 
need care in lubrieatiiiy. In very badly taiiyled corn, the 
cylinder may lend lo wind, Ibis happens when slalks yet be- 
Iwceii the arms of Hie cylinder itself. Where Ibis occurs, 
they should be cleaned out 'I'be operator should not attempt 
to rnn wit li a load of I rash in I he cut t iny e\ 1 inder. 

Draft.— 'rite draft of the stalk culler is li’om doll to 4I1II 
pounds. 'Phis is all I hat will be reipiired to pull a double 
macbiiie under the most sexere eondilioiis, when it must be 
workiny free. If the eylimler is winiiid uji wilb Irash and 
stalks, the draft iiia\ be twice as yreal and run U|i lo 700 or 
iSOO pounds wilhont aei'omplislnny any more work. 

Capacity.—'Pbe ea[)aeity ol a siiiyle-row slalk I'ulter is Iroiii 
7 lo !S acres a day. 'Pile double row maehnie will do twice 
as miieb, or from 1 I to IS acres a da.x'. '1 his aei'ouiits lor a 
rate of travel of about 2 to 2'- miles per hour. As this rate 
of travel is iiiereasctl, then, so will the capacity be increased. 
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TESTIXC .MACIIIXKKV FOi; DIJAFT 

All niacliiiicry thal i'. ilrawii 1)\ llic ti'.ictcii'. oi- hy any nllicr 
(Irawing' (I('mc(', is rcfi'i'n'd tn as liaxiii^;' “dral'l, " wldidi is 
iisnally cxpi'csscd in pounds 'I'ln' nnn-liinc lliat docs tin' 
di'awini;', wliollioi- li lio a Iraclor or a horse, or e\en a loeonio- 
live. oxerts eneroy, which is termed "pull." It is unportanl 
to tret this distinetion hetween draft and pull vli'arly in iiiiiid, 
bceause it is referri'd to tlironyhoiil this book. \’arioiis me- 


T 



177-A.—Iniii'.iiiim ''spiui;' tiiMW-Imr (luiii iihuih'Iit. 

(■haiiisms are used to record the draft of imiebinery or the [mil 
of tractors. These ileviees or instruments are termed “Draw¬ 
bar Dynamoim'ters.” The simplest form is a s|)rine' d.t'iia- 
inometer with a dial and a hand which record the luimber 
of [louiids reipiired either to stretch or to compress the s|)riiifr, 
as the ease ina.\' be. The dyiianiometer shows only the pounds 
exerted by tin' maeliiiie that is [inlliii'; the load. 

There are other machines on the market which have a clock 
ineehanisin as a part and this meeiianism records time as well 
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as llic pull in pounds On such iiiachincs. as illusiratcd, it 
will he s('(>ti tlial the luuuhcr ol' pounds |uillcd arc not only 
shown on a scale, hut lhat they ai'c actually rccoish'd on a 
strip ol' paper 'I'lii' record on the pap<'i’ iiidicales the pull in 
l)Ouuds and the lime which has elapsed Still other niachiues 
of this type do all this and, in addition, record the distance 
ovei- which the pull is made. In other words, the three factors 
of pull in pounds, time elapsed, and distance traveled are 
recorded on a chart, enahliue anyone to calculate th(> horse 
power, which, of course, is based on lifliny :h’,,()()() ptjiuidx one 
fixjl in one inliiiilc. 

The machine' illustrated ( hhuiire ITS) was used to make all 
the tests from which the data yiven in this hook was ohtatned. 



The dynamometer is termed a “hydrostatic” dwiamometer be¬ 
cause it has a fluid, usually oil, in a rubber bay lie! ween a 
piston and a head on which the lu'essiire acts. Rri'Ssnre on 
t lu' tliiid IS carried tlirouyli a small copper tube to the yaye, 
where, by meaiw of a bourdon spriiiy similar to those used 
ill steam yayi's, the pressure is actually recorded with ink on 
the paper dial. This yaye contains clock works which record 
the time on the paper dial also. 'I'he dial is moved by the 
action of the Irailer wheel attached to the tractor, and by 
means of a speedometer cable it moves the paper dial or 
chart. Calculations are made by yottiny an averaye readiny 
from this chart, which represents the averaye draw bar ])ull or 
averaye draft. 

The a\eraye horse iiower is determined by the followiny 
formula : 

crayc |)i mu .\\cr:u;c cti :i« I'ci putt in pllullll^ X ilistnni'c triivcleil in feet 

liar 11.1’. 'I'inic cl.-i|iscil in nmiiilcs X cti,0(HI 
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'i'lie illiistriilion shows how tliis dynamomotor is coiiiiU'd 
between n tenctor and a plow, and how the records are made. 
Tractors are made with a limited amount id' draw har pull, 
which varies accordinc' to the size and weiuld ol' the tractor, 

and also the soil 
n|ion which it works. 
Plows, too, have a cer¬ 
tain amount of draft 
which varies ai’cord- 
in^' to the type of 
plow, the speed at 
which it tra\els, the 
adjustments id' the 
plow , and the various 
soils in whii-h the 
plow works. 

It is not possible 
for every tractor 
operatin' to make 
tests of his tl'aetor 
and implement, and 
it is ipiite unneces¬ 
sary. Mach mann- 
fact iirer furnishes for 
use with the tractor 
implements that arc based on field operation and tests made 
by the aid of a dynamometer. The information ojvmi under 
each headin';, with reference to the dealt ol maehinery, will 
serve for eompai'ison of the various machines used in com¬ 
bination with the tractor. Mannlact urers, therefore, are 
enabled to recommend for use with their tractors drawn 
machinery that will ';ive sa1isfactor\ results. 

The dynamometer enables them to make tests in the field 
under varying’ conditions of soils to know exactly what com¬ 
bination of tractor and drawn im|dements yo best toe-ether. 
They are also able by the aid of this dynamometer to f;el the 
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(Irnfl i)f macliincs (if vai'inus ly|H's and (if inacliiiics iHjuipjied 
with anti-friction licarin" as coiniiarcd with tliosc with iilain 
hoai’infi's. '[’Inw arc also cnalilcil to find out at wind speeds, or 
rates of travel over the ^roiiiid, the various machines pull the 
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('(insisl('111 willi llic work llicy pi'i'Tonn Thi'se in- 
striiiiK'nls ai'o ol viiluc to all conDcriK'd mikm* hx lla'ir aid, 
informal ion of lliis sort l)('(‘omcs avadablr whicli (‘iialiii's the 
farinor 1 o <^'ei lietter Irador and implmnmit la'id'orniam-e. 





i‘y\irr u 

1)111 \'kx .MAciiixEin' 




CUAPTKE XVI 

UKI/r SPKPDS 

The subject of bell six'eds i-ereis i)in1icularly lo tluise belts 
\vbieb are used I'oi'traiisiaittiiin' Ibe power from the tractor to 
the bell-di'i\'eii maebiiies usually referred to as tbi' “l\lain 
Drive l?elt.’’ The term “Belt Si>ee(r’ riders to the travel 
of the main drive bidt in fcrl per iiinnifc, and is nsnally iiidi- 
eated In’ the leMei's “bM’.M.’’ Kevolulions per minute ai'e 
indicated by “R.l’.M.” 

Tbrou,i;'b the activities id' the American Society of Agricul¬ 
tural Kujjineers, and t':c Antomotive Hn<>incci's. working 
tofretbei- with the manufact m-ers of tractors and bell-driven 
inacbiiiery, standai’ds have been pi’oposed for use on all belt 
Iriven farm e(|uipmcnt aud tractors. By this is meant that 
a certain number of feel travel lias been ebosen, representincr 
the mo.st common iiractice on farm inaebinery. These speeds 
are 2(ilHI, dOOO, It^bl) and d.'illO, and they cover tin’ cTitire ranf'e 
of farm rnaebines and tractors. While it would be most satis- 
faetory to have but one standard belt speed—and it is the aim 
that ultimately such will be Ibe case—present conditions will 
not permit it, and the ni'aresl ap|)roacb is a staid wdiicb is re])- 
resenled by the lisures aiven above. 

Figuring Speeds.— It is coni|iaralively easy to compute the 
belt speed in on any maebine by Dnilflphiliii/ ihe revo¬ 

lutions of the drive puUetf on the traelor bij its (lininetcr in 
inehes, innlliplied hp '! I i Id and dividinp Ihis resnil hp tivelve 
(whieh represents Ihe inehes in a fool); the nnsieer will be 
the Irovel tii Ihe eirenmferenee of the pullep in jeel per niin- 
vle. This, therefore, represents Ihe belt speed in F.T.M., 
providinp there is no stippiiije, since it travels over this cir- 
euinfereiK^e of Ihe piiltei/. 
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Care should bo taken in moasuriiiir the diainetov of the 
pulley to fcet the larp'est diameter, whieli is always in the 
eenter or crown, as it is comnioid.v called, on the drive pulley. 
Nearly all belt-driven macldncs have a speed wlii<'h the mann- 
faeturer has found correct, to fiel the best resnils from these 
inaehiues, Traelors, too, are run at a speed at which they 
l)erforni best and at 
which they run most 
economically. It is very 
e.ssential that the tractor 
be lain at its correi't 
speed, and it is eipially, 
if not more essential and 
iiipmrtant that belt 
driven machines be run 
at their corrci-t s|)ced. In iriosi cases the proper speed id 
which the belt-driven luiichine should I'un is printed or sten¬ 
ciled on the side of the iimcliiiic, usuall,\ near the main drive 
pulley. 

The Sliced of the triictor-drixc pulley 'riven or known, and 
its diameter also know ii, to lind the sjiecd of the drixiui jinlley 
- that is, the pulley on the belt-driven machine—pro¬ 
ceed as follows: .l/ii/tpi/iy lhi‘ didiiiili r, ill iiirllis. of the drii'i 
pillliij dll till friirlor hi) Ihi spud ill irlnrli d nrolris, mid 
divide the lesldl hi) the diiiiiii li r of tin niuiii drive pultri) oil 
the belt-driven iiinehiiie. The result iviti he the spied iit 
whirl! this iiiaiii drive piillei) on the helt-driviii iiiiieliiiie runs. 

Knowino' the s|ieed at which the belt-ilrivcii machine is to 
run, together with the eimiiie speed and the diiimeter of its 
pulley, to find what size pulley should bi' used on the belt- 
driven machine, proceed as follows. Miiltipti) the diiniieter, in 
inches, of the iiinin ilrive piitlr!) on the Iriietiir In) its sjired, 
and divide the result hi) tin speed iit irhivh the iiiiiiii drive 
pullei) of the hett-driven niiiihiiie shoiitil run. The result will 
be the dimneier in inehes of the piilleij Ihiii should he used on 
the hell-driven iiKtehine. 
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I’lilloys cU'f! usuallv made in diameters ranginj? in quar¬ 
ters of an ineli. Ttiis is elose enough for all practical 
purposes. 

Speed Indicators. - Their i)urpose is to record or count 
the revolulions of a shaft or' pulley. These speeil indicators 
ar’e also frerpiently called “ llex'olidion Counters.'' This is a 
small, ine.\|)ensive insti'umimt thrrt nuty he inirchased any¬ 
where from .'fl upward. To irse them, it is 
merely neei'ssary to liohl the emiter. or' rr‘- 
volving part, of the irrrlii-rrtrrr agrrinst thr' 
center of the I'evolvirtg sirrrft for ;r given 
per’irrd rrf t inre, « hrch itstrally is or re rrrinrrti’. 

The revolutiorrs dirrirrg this |)r‘riod wrll. 
thru'cfoi'e, l)e I'eerrr'detl orr thr‘ dirri of the 
instrunumt. It mrry he ireld oit thr' shaft 
one-lialf minute and thr' tigui'c on the dirtl 
nrrdtiplir'd hy two to gr\'r' the rr'volrrtioirs 
in onr' miirutrr wirirdr will he the U P..M. 
of this particirhu' sirrrft rrnd its ]irilleys. 

A sireed iridii-rrtor or' taelromi'tcr, as it is 
correctly ti'r'ined, will show the spi'cd of 
the revolviirg shaft instrrntly. 

Ererinently shrrfts will he founrl that do 
not have rr ceriti'i' rnrrr'k irr thr .rr. rrnd in such 
eases it will In' necessar'y to use rr center' 
punch amt gi't rr I'cnti'r' in the shaft so that 
it will di'ive tlii' I'cvoilit ion coiiiitei' with¬ 
out sli[)|)iiig. Cai'e should he used to place it against the 
shrift hard r'liough that it will not slip hut give accurate 
results. 

It is a good ])lan, rifti'r the mrichine is in opei'ation, in actu¬ 
ally doing the work of thi'esliing, slii'i'dding, shelling, sawing, 
or whatever el,a' is to In' done, to put the s])i'ed imiicator on 
lhe.se helt-drivi'u mrichini's to make siirt' that they are actually 
running at their pi' 0 |)i'i' spei'd whili' thi'v are doing their work. 
\'ery often a machine will run at its proper speed when it is 
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running empty, but I'nll consiilerably below tliis speed when 
under load. This decrease in speed should, therefore, be 
cheeked and a speed indicator or revo¬ 
lution eo\inter is the safest and suresi 
means for doing Ibis 

It is very iniporlanl that llie pi'oper 
eomtiination of indleys for the tractor 
and b('lt-driven machine be so used 
that ttu‘ speed of the belt-driven 
machine is correct. 

Manufacturers id' threshers, shred¬ 
ders, silo fillers and other bell-driven 
machines lind that full,\' 21) per cent 
of all complaints from the lield may 
be traced to faulty and incorrect 
I'm Isg-'l-aihiMucu.c. This indicates the import¬ 

ance id' considerable attention to the 
sub.ject by those who operate belt-dri\cn farm e'|uipment of 
all kinds. 
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LlXL\(i l'l> AND SKTTIXd 

It is iin|)(ii'taiit l(i bell propci'ly tbc iiiacbiiicry that tlic 
tractor drives. 'I'liere is a coi'rect iiietliod of drivmc tlicsc 
loacliiiies: .so that liotli the tractor and the l)elt-driven machine 
are correctly and jii'niicrly s'‘t with I’efennico to eacli other. 
The drive shafts and the [iidleys, which are nionnted on them, 
shonid lie jiai'aHel. 

Some of the lielt-driven machim's are pi'ovided with what is 
commonly termed a “liolt (Inide." The jnirpose of a belt 
oiiiile is to kec'p the hidt rnnnino in the I'cnter of the main- 
drive pnih'y. In many instances the tractoi’ operatoi' cares 
ver.v little whethei’ the machines ar(‘ pi’operl.v set, assnminn’ 
that the belt o|ude will do its work ii'res|iect ivi' of when' he 
sets the tractor. He may he I'lyht to some e.\tent, hut tlie 
result will he that the belt will he worn out alone' the (‘dee in a 
com parat ivel.v short time 'Phis is due to its ruhlune on the 
belt e'oiih'. If a canvas or rubber belt is used, the result is 
serious, because the belts ais' made U]) in plies that fold on the 
edees, and when these edees are worn the belt weakens mate- 
riall.v and deteriorates rapidly. 

A main dri\e belt will run in such cases even if a foot or 
more out, of line, but this means end thrust on bearings and 
therefori' must be c'uarded against. It also stretches oue sidi; 
and the result is a belt that will alwa.vs cause trouble and 
delays. 

To be abh' to line-up and .si't in a short time without much 
needless work, and to set properly .so that the belt wdl run and 
transmit its jiower evetdy, is a (lualilication of which any 
tractor operator may .justly be jiroud. Some decree of eau- 
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tioii should lie used in backiiifi: into the belt iii ordei- uot to set 
the belt too tisht, whieh eausi-s uuiieeessiirv loads on the hear¬ 
ings of both the tractor and the belt-driven inaehiue and 
means that more i)o\\er wdl he reqidia'd to o|ierate the oiittit. 
Some judgment must, ther(d'oi’(“, bo used in doing this. It is, 
of eotirse, nee('ssar\ to back into the belt sidlieiently tight so 
that it will not drag on the ground or on any part of either 
machine; this would ueai' it out I'apidly. It shoidd be just 
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tight enough to transmit the powei- |)r()perly from the tractor 
to the belt-driven machine without belt sli|)page. 

It is iiuiiortant that the direetioii of rotation of the belt- 
driven machine be detinitely certain. If a machine is |iroperly 
lined, the belt may be put on either straight or crossed. It 
would be folly to gel a belt on straight that should be crossed, 
or vice versa. Since the direidion of rotation of the main-drive 
pulley on tractors is not the same on all makes, this matter 
should be very carefully looked after to make sure that the 
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belt-driven niaeliiiK' runs i)r()perly. On some tractors the 
drive pidley is set ei-osswise of the machine, and in such eases 
particular care must l>c exercised to fict the tractor run into 
its proper jilacc, so tlnit tlie belt wlicn i)ut on will he tifrlit. 
It may even he neccssai'y to use a stahc and a jack screw to 
push the tractor into the belt tiyht enouydi to transmit its 
])ow'er. 

The illustration shows a tractor of this sort belted to an 
ensilaj?e cutter with the wheels also set crosswisi' from the 



Fk;. 1M. 'riMotoi M'l iiliont IS im hos onl of lino. Tins rnitis a main 
tlrivo iM'lt l)\ stivti'Innu ono sale .iml woars it out li.v lulilntiic on tlio 
Ix'll uuidtx 


drive pulley. It, would ht' nupossible iu this ense, or in any 
case of an ensila<i'e cutter that sets tifiht U]) ayminst the silo, 
to move the machine, and the jack screw's affords the only 
means of keepiii';' the tension of the main belt whei-e it should 
be. Or. such machines as threshers, shellers, and machines 
mounted on trucks—where the driven machine itself may be 
backed up into the belt -a tractor of this soiM may be |)er- 
manently staked. 

On windy days, if the belt shows a tendency to run off! or 
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persists in runniiifr on one side of either of the pulleys, it may 
he neeessary to reset, heeause this too sets up eonsidi'rablc 
end thrust. This ruunine' otf shoidd not he permitted. The 
Ixdt slioidil always run on the eeuler of the pulleys. Some¬ 
times the front end of a <'onventlonal type of traetor may ho 
jacked over into the wind to kei‘p the helt I'unninp; on tln^ 
center of the traetor drive i)ulley. It may even he neees¬ 
sary at times to jack o\er the front mid of the belt-driven 
maehine to keep the belt ninninjr pro|ierly on its pulley. In 
no ease should a stake ever be driven into the e'l’dimd to ftuide 
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I'S.'t 1 A )n‘rh‘<r sfltitiK'. - iMi'i •>. 'riintftr m iinc Iml :i( im (hmcfI 
4. 'I’l'iH tor (till of liii''. o. Show lilt: it'l'liiiii: o! itcll ojk' inch 
lusauM' ol iiniiropFr .•limmncnt 

the main belt either onto the pulley of the driven maidiine or 
the drive pulley of the traetor. 'I’he result is the same if a 
^uide were bein" used to keep an improiierly aliened belt run- 
ninj; on a inilley. 

To pet the best results, eonsiderahle prai-tiee may be neees- 
sai-y to line up properly and set the traetor and belt-driven 
maehine eomhination. It will be worth while, however, to 
praetiee doinp this because the results in the way of iierform- 
anee will more than iiay in th(‘ lonp rain. 

On tractors wdiere the main drive bell after heinp belted to 
the driven machine mbs on the front a.vle or any ooher part of 
the traetor, it is iniiiortant that a roller or iiulley idler of some 
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sort bo placed under <lie belt in this place to keep it t'roin 
nibbinfi. U is not at ail inipossililc to siioil a lirand new belt 
coniplelcly ill a few hours liy running it in tliis manner, and, 
thererore, |)ai'ticnlar altention m tins respect is rc(|nired. 
Such ruliliino' would he even worse than havinji’ the holt so 
loose that it ilraos on the siroiind 

Alter th(> heltolriven machine is properly scl, it should bo 
blocked with a |iiece ol wood Where considi'rahle work is 
done in a season, it is a wood plan to ha\e a triangular |)iece 
of timber, nieasnrine some oiyhl or ten inches on a side, .just, 
far this inirpose, to be placed under thi' I'car wlmels of a b(dt- 
driven inachine. 'I'his should alwa\s lie put under the wheel 
before baekinu' the traclor into llm belt, so that llu' tension of 
th(‘ belt does noi pull I hi machine alony and c'et i oiil of line. 
Also, puHiny I he hell alrr- en machine by the bell is very apt to 
sprinp' the ■'ha ft s. A ft cr the I rai tor is hacked into the belt it 
also should be blocked with a iarcc triangular piece of wood, 
or eviui a round piece eiy|a or ten inches in diameter, which 
should be used under the drixe wheel on the side where, the 


belt, pulley is located. 

After the inachine has been lliiis set, the belt-driven machine 
and the tractor, loo, should he set le\el. II is good |iraetico to 
select a jilace nearly- le\el 

for the setting originally, __ 

so that no digging, or at ^ 

imccssar.v'' a'fUrwards to ‘^ 
lovol oitluM* or bolli oi' 1 lie 

, . I 1 - 1 ,1 I'Ki. ISCt. Vsiiiu M1.A\ jiitk 111 S('( 

iniH'hiiies. hoih triutor. 

t!i(^ iiUK'hiiH's crosswiso is 

iKM'ossjiry Miul (';ni best lie (lone l)y under ori(‘ of the 

rocTr wheels. ntub'r tin' hit'll wln'el at the rcav 

would be the (|un'kosl moans ol soitiiij^' tbe nuudiiiu^ level. 
In most eases, it mailers \ery little wbelber tbe front or 
rear of tbe maebiiu' is sel either a lillle high or low. Set¬ 
ting levt‘1 is nioi*e satisfaetory. In some eases, however—par- 
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tii'ularly in thi'csliinp; and husking iiiacliinos—it may be nec¬ 
essary to either raise or lower the rear end of the macdiine for 
eleaninfi; reasons. 

In settiii”' in the hai'iiyard, as would he tin' ease during? 
shreddiiifr or silo-tillin'; time, it is iniportant that the location 
of the tractor hi' well seh'ctc'd so that the wayons haiiliiif; the 
material to tiu' niaehiiie will have plenty of room to drive in 
and drive out. Tlii'se details should all he considered to 
facilitate fast work. \\ hen doiiiy holt work around harn- 
yards, it is also important to eonsider the low and soft sjiots, 
such as an old stack bottom which, althou<rh dry on the 
top, would mire a tractor that trot into it so badly that it 
might re(|iiire a half day nr even more to gih it out. 

.\iiother iin|iortant [loint 
is that hilt OIK' |)erson at 
the belt-driven machine 
should he r(‘sponsihle for 
signaliii'j the operator of 
the tractor to start or stoin 
If too many persons, or 
I'ven several, a1lem|il to 
siuiial, there is danger that 
some one will sooner or 
later hi'cinne seriously in¬ 
jured. One man will feel 
his res|ionsihilily more 
keenly, and he is more a|)t to kce|) his eye on the machine jnd 
see that e\erything' is clear before he signals for a start. 

On such small units as are used for individual work, ])ar- 
ticiilarly wdiere the farmer docs his own work, it is hardl.v 
necessary to keep a man or even a hoy continually at the 
tractor. A ver.v good scheme has been worked out by some 
farmers whiidi has proven practical. This is as follows: A 
rope is tied on the lever or otln'r fiarl that disetigag'es th(> (dutch 
■)f the tractor. The ro])c is then run ha(d< through a sheave 
pulley, securely fastened to a stake, which may he driven into 



li.'lt. 
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the ground, and then Corwai'd to a eonveident place at the 
front end of the helt-didveii iiiacliine. This arrangement 
ap|ilics to machines where the levi'r Unit disengages the elnlell 
must he pulled to the rear. On machines where the lever 
would pull forward, the i-ope would inn direetl.v to the helt- 
driven machine. If disimgaging the elnteh should mean pull¬ 
ing it to the side, the stahe 
with the sheave ludiey 
must he set on the side. 

In anv ease, it should he 
convenient to disengage 
the clutch in a hiiriy when 
something goes wrong with 
th(‘ machine for any reasini 
whati'ver. Even a means 
of throwing oil' Ihi' electric 
switch will cause the Irac 
tor to slop ipiichly. The 
distance hetwi'cn the trac¬ 
tor and the l)clt-dri\cn 
inachiue depends on the 
length of licit used and 

soiiiinimes iiecessilalcs loo 
, , , .1 t'—'l l"' Inc tiir linckeil into 

long a run to gel there ilic Ih'Ii. 

ipiickly enough to stop the 

rig in the shortest jiossihle time, and for that reason the 
scheme just outlined may prove satisfactory and convenient. 

On custom rigs of all sorts, it is a good practice to keep a 
man at the tractor. In any case, the use of a man here is de- 
jiendent u|)on the size of the outfit, and this should he worked 
out to suit the conditions The tractor operator in any case 
should continually keep his “ears peeled” for sounds and 
noises which may reveal tronhle. A sense of hearing, if keenly 
devcloiied, will often prove more valuable than eyesight, be¬ 
cause nnnsnal noi.ses can he heard, anil trouble located a great 
deal more quickly that way, than by seeing the difficulties. In 
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fiU’t, knocks oi’ poiiiuls lliat would nol reveal an\iliiii<r at all to 
the c've woidd, to a well Irained ear, iiislaiitly reweal a loose 
jiart or one that was not wnrkiiic snioolldx on the belt-driven 
inaeliinc. 

A liol beariiiH: on the 
^Ii(dl-driven nauddne would 
I ^ \ / act bke a brake and while 

V " Jj ( It would 7 iot be heal’d, it 

s ( woidd eonsiiiiie so iniich 

- 1^- ~{~) / / nioi'c power that the trac- 

^ ■ : j-U / liii wouul nrn'in t(‘ 

r labor as with an overload, 

11 and tins, to a widl-de- 

velopcd sens!' of bearing, 
;! woidd reveal ti'oulde in- 

• st.intli', 'riicrcroi-e, it the 

^ tractor ojierator works 

5 around the hclt-drixell ma¬ 

chine he w ill be able to de¬ 
lect li'oidde it' he Iranis 
^ hiniseir pai't icniarly well 

1 to listen to nnnsnal noises. 

■Cl'" -■-it 

Ji I • ■ -T 111 eel the maMinnm per- 

Q . , 

torniance out ol tins coin- 
bination of bell-driven 


Flo. isti.—'riMiam- jiiikcl iiiii) iIh’ niachiiic and tractor is the 
belt iiiid silo hlb'i- ]K-i iiiaiicni !\ .i 

slaked 1,1 Iiliiie ' purpose ol tile power 

farmer, 'riierefore, to oe| 
the best combination it is necessary to have it properly belled 
and projierly set. After two or three da.\s' rnnnino, some¬ 
times re.settino two and three limes a da.v is necessary, and a 
little extra care and time laken in doiiio'this usually will more 
than jiay in the lone- run. il, therefore, needs a ^ond deal 
of attention and is an ini|iortant part m the ]ierformanee of 
this outfit. 
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'l'IIKi;SllIX(; MACIIIXKRV 

Tlii’rsliin^ iiiai'liiiic's ai’c \('i’\ ol'Icii trniicd “(Ji-ain 
Scpai'alDi's. ■’ 

Function, 'riii'cslinip; ii.ai-liiiicry scparati's tlic praiii fnnn 
llic straw and rlialT, (drans it ! h(ii'ouuld,\, and puts it in shape 
lor the market .\ threshinu imndiine should handle all small 
p'rain, and with special .it laedimenis it will handle prass seeds, 
peas, beans, peanuts, ipc. It should md all the prain out of 
the straw and reimne ad I’oid seed-,, dirt, and other I'oridp'u 
material. .\ltaidiments are pi'o\ided whiidl alter the ndative 
speeds ol' parts and b.'inp about other neeessai'\ (dianpes tor 
doinp't he \ arioiis kinds of I lireslinip '-neei'ssi ull.v 

Size and Rating, 'riireshnip maidiinery is rated aeeording 
to size as 21) \ dti, 22 \ Id, 211 \ 111, ide These lipiires ivpresenl 
inehes of width at the front or feedinp end, at the I'X Under 
itself, and the width <i1 the re,ir at the si raw raid\s, pi'ain pan, 
shoe, and sieves 'Idle lipiiris are inside ilimensions and are 
nominal, d’lie aid mil lipiires of t he maeinne may vary sliphtly, 
|)erliaps onedialf ineli or so, idtlier way. Ironi the rated size. 

'Idle ratinp of eapaeilv is iisnallv piven in bushels ot wheat 
or oats that the maeinne should sueeessfidly li.indle per hour 
or per day. 'Idiis. however, is vinw vapiie, sinee the yields ot 
grain vary and this has an inlliienee on the eaiiaeity bi'eause it 
would be nnieli easier to thresh Iddd bushels Iroiii straw il 
the yield was lid biisliids per acre than it would if the 
.vield were onlv 2d bushels an acre. 'This ratinp;. tliereiore, 
should be eonsidered with the \ ield in mind. 

.More liis'ided wheat eonid be threslual in an hour than il 
it were on long straw. 

J-’l 
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Field Operation.*"-77/r ci/lindir is llic '‘business end” of 
the tlireshiu^' iiiaeliine and does the actual tlireshiu';. Ily the 
aid of llie spikes or leidh il pulls the sirau and urain through 
between (he spikes or li'eth of a eoneavi' located beneath it, 
where (he heads or "rain kei-nels are i-euioved from (he straw, 
'i’his is the threshiu" iiroei'ss. .\n open slatted "rate work 
underneath and toward the real' allows this threshed "rain to 
fall throiio'h to the eoiivi‘\or or "rain ]ian. 

Lolift y(“Mrs of ex¬ 
perience have deter- 
inined tliat the s|)e(al 
of this cylinder at the 
very end of the teeth 
must, be maintained 

verv nearlv constant. 

! l'’ii' I'-'- ■I’liic'iicr I linili'i'. Itiilargoil 

and at allOllt ti_IH) ,,f ;,iitel i iction lirainn; bex. 

h’ l’..M., re"ardless of 

cx'ltiider diameter. Cylinder dianiettU's vary, and small ma- 
(diines use what is called a d bar, medium si/e machine, a 12 
bar, and the hir"e mai limes use Hi. IS. or 2(1 bar evlinders. 
'Idle ridativi' speeds \ar,\ since the diameters vary Irom about 
ei"hleen inidies to thirty-one iindies. 'rhendore, to "ct the 
constant periphery, s'peed or velocity in K I’M . the speeds 
vary from 13(1(1 l» l’..M to T-dO U I’ M a|)pro\-inia1ely Thresh- 
iii" rice, ])eas, beans and peanuts luills tor rialueiMl cylinder 
s))eed, but the balance id' the thresher and its attachments 
must run at their normal speed. These reduced cylinder 
speeds vary from 2.‘)0 to tidO H P .M apiu'oxiniately Threshin" 
^raiii is b\' fartin' bi"yest part id the threshiii" work. It then 
follows that the re"ular speeds are most common. 

It is of utmost importaiiee (hat the speeds ot thi' (hreshinjJt 
machine be uniformly maintained. To have variable s]ieeds 
nu'ans wastage of "rain and poor eleaninji' I his should be 
watclu'd verv carelull.\ tbu' ot tlu* best ways is to use the 
speed indicator or rex'oliit ion counter diligently. 

• Srf r.innels' milli'liii '.r.ll, ■'I'lii- Hllb'ii'iil (Ipi'nil inn nl ’I’lin'sIlhiK .Mil- 
chini's " 
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'I’lic niimix'r of ti'clli in the l■ylin(l(■|■ varies witli tlir locality 
where the iiiaehiiie is lo he used h’or Ihreshine “ Turkey-red” 
or ‘ ‘ I lari el I a, ” a I'llll spiked e\ liiider is ilesirahle This is due 
to the dilTieiilty of threshiiiy this uraiu I'roiii the straw. For 
lillie stem and lil'e varii'ties the regularly spiked e\liudi'r 
with eoiisideraldv fewer teeth will do salisfaetory work. 
The .s])aeiuij of these teeth varies with their thiekiiess T'lie 
(dmtrauee hetweeti the teeth is the eoveruiu”' factor It is 
essential thal this he ,)iist riyht 
so that the kernels will not he 
eiai'ked hy heinp erushed hetweeti 
the teeth id’ the e.\ liiider and the 
teeth (d' the eoni-ave. l'’or thresh¬ 
ing flee, a slightly prealer spare 
IS needed, due to the lael that nee 
oraiiis are larpe Peas lieaiis, 
and peanuts reipiire still erealer 
elearaiiee In faet. the elearanee 
ninst vary with si/e of the urains. 

(See paraeraph oti this siihjeet I 
The sparin';' for whe.il is \er\ 
elo.se to of an inch 

()iie id't he esseni nils' in I he siii'- 
eessful opi'ratioii of a thri'sher is 
eorreet e\linder setl iiip ll\ thal 
is meant thal these spares are 
eipial on hot h sides of the teeth. 

In ot her words, the e \ liiider I eel 1 1 
iniist travel e.xaetl.x midwa> he- 
hetwi'Cn eaeh s(*t of ronra\e teeth. 1 hi' distaiiee must he ex<t('t 
and he maintained al all limes The e> liiider ho\es or I he eon- 
eavi's ma.N he inoxed so I hal I his is ahsoliitely eorreet On iiiost 
modern maehines. means are pro\ided lor seltiny the eone.nes 
as a unit either one way or Ihe other This will often be a 
means of oi'ltiii” exael iid.jiisl meni The boxes on the i-yliiuler 
offer means of ad.iiistnieiit loo. When this is done, -;reat care 
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should ho oxeroisod (o soo tlial they ai’o luit sol so cdoso to the 
cyliudoi' hocid as lo cause danyc'r ol' lieatiiiir. A scant, sixty- 
foui'th of an irudi is cnou"')i cnil clearance. [| will he reniein- 

__hered llial 1lie smalliMl 

- fe: amount (d'clearance Inu'e 

consistent with oood 
work is host. 

77/r (OHcarr.s- beneath 
the cylindiu' are in sec¬ 
tions with holes for tw’o 
or three rows of teeth 
each. It follows that 
dilfci'i'iit concave ar- 
I- - -ranoenients are possihlc. 

,,,, 1111 , I 'I'he most common ar- 

(• 10 . lll-l.—.V I vliiidcr. Iii'ali'i-. ;unl 

r.'itniK I li oii-i.'ikc ranocment for small 

c'rain Ihreshiiio is oim 
ill the front with two rows, then one blank without teeth, 
then anothei-full coueaxe .Most often an open concave, called 
a concave oi'alc, is used in the center instead of tlu' concave 
without teeth. This is |ir(d'crahle hccause it has ahoiit three 
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times as much open area Ibroimli which the thri'shed ;rrain 
may fall down lo the yi-ain pan. 

When c’rain is very dry, it is often found that the cylinder 
will seem lo lack capacit,v and in such casi's it ma.v he made to 
take more, by iilaciny a blank concave in the front. Even a 
coneave with the lirsi row of teeth removed ma.v do. This is 
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(ifton rcfcrrnd l.o liy rcKulni' (lii'csIicriiuMi ;is the cylin¬ 

der ‘draw.’ ” One of tli(> tliinys to renieniher in any case with 
I'cfercnce to the cylinder and concavi' is thal it is very f>:ood 
policy to use tlu' leas! nniiiiiei’ ol' teeth in the concaves and the 
fewest concavi's adeipiatc for Ihi'csliiiic the “rain front the 
lieads pro|i('rly. This is iniportani since it will sa\e powci' and 
it will inatcrially lessen the amount of hroken straw, which is 
a decided advanlayc. 'I'his hroken straw makes operation more 
dil'licnlt since it always oxerloads Ihc straw racks and sieves 
and makes diflicultics m the x\ay of cleaning. 

'rite sfixnat- 


iiif/ /xirh arc 
the meclianisins 
from till' cylin 
der rearward. 
The straw pass- 
inir Ihrouch Ihc 
cylinder travels 
at a rale of 
ahont (idOO ft. 


SHOE ehiffeu 

GRim PIK CtUFFEB / llUtlSTlBlE SIEVE 
GRII* PEN HENGEG \ ' / 

GBEMPEII ' / j j'. 




F'-'s X SHOEHMGEB 

4^ >/ Ipf \ CHEBTSCfiEEM i 


# CHEST SCfiEEM / 

SCREENINGS ODOR CLESNIN6 SHOE 


p (' !* Tniiiutr 
l^'’roin licro it is 
(•aiTi(‘(I (>\er a 


CLESNINGfSN GRAIN SUGER 

ItM'f • - St'ction Ihioiii’li cli'MiiiiiR'•lioo. and tan 

s.l|F)\\lim .uni St lOfllS. 


"rate, usllall^ 

to a Itealor and sii‘aAv raelis nr sliakors, wliorn its travel is 
reduced to ilhont 4(1 ft per minute. 'I'his change takes itlaee 
in FI tlistancc of aliont 2 It fhese straw racks Fire usually 
from Id ft, to II ft, in lenclli. 'I'lu' dilT('rcul machines all 
have mechanical devices that ililTcr, \ct aim to iirodiicc the 
same larsults—\iz ■ In r('niove the ci'ain 1 rom the striEw^ by 
agitFition. It has hemi found that about lid per cent of tbe 
separation takes place at the cylimlm- and crates. The re¬ 
maining huijrth of the machine must thcrciorc be ;tblc to sepa¬ 
rate what fijrain is left by thorouchly shakitic or agitating it. 
This is the difficult t;isk. 

StfFiw racks are usually not al all ad.justable. The various 
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maniifaeturoi's iiiaUe (lillVrenccs in lliem, Iiowcnti’, to suit 
various localilics. Tlio SouIIk'I'u States and the Western Arid 
Country yet racks that aie slio-htly dilTerent I'roni tliose tliat 
are reyidarly \ised. The ditl'erence is only in elosiny up the 
openinys somewhat, since the straw in these localities is more 
brittle and the closiny is done l<i avoid overloadiny the yrain 
pans or eo7iveyors with much of this short straw. 

The operator must he absolutely sni’e that the straw racks 
have their i)i'opcr motion or speed. This is vci'x essential and 
should be carefully looked al'tei- If I he speed lays for any 
i-eason whatevei-, the sti-aw accumulates and it becomes almost 
impossihh' to separate the yraiii from it. This means wastaye 
Very often a loose belt will allow this to hap|>en. If the whole 
machine slows down the racks, too, will shiw down in propor¬ 
tion. so that the results are entirely unsatisfactoi-y. Excessixe 
s])eed IS iMpiall.v had. This wdl cause the racks to carry yraiu 
ovei' with the straw instead of letliiiy it fall throiiyh these 
racks, d’heii too, mimh of it is in reality thrown out hy fast 
action of the straw racks 'I'o yet the very best results, there¬ 
fore. the straw racks should run at their proper speed. 

Thi rl t a iti mi liimrm are (MUiiposed of the fan. the shoe, and 
the siexes. .\s the yraiu is scparati'd from the straw it falls 
throuyh onto the convex or or yraiu pan and is conveyed 
toward the rear to he cleaned. A blast of air from the fan, 
actiny on the sieves in the shoe and rear end of the conveyor 
does this cleaiiiny \'cry close ad.jusiment is necessary to 
acconifilish this satisfactorily 

Fans are of txvo types, over-shot and under-shot. Desiyn 
of relative parts makes the xvork of both eipiall.v yood. 

Shoes differ in that some have a hmyitndinal shake (end 
,shak(') and others a side shake. The former are most common. 
These do equally yood xvork althouyh llii' former has found 
more favor. 

The choice of sieves de|iends upon the yrains beiny Ihreshed. 
Most of our uiodium threshers have ad.justahle sieves. These 
can he set to suit almost all small yrains. They are used in 
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tlu> fjriiiii |i<ni and in llic shoe. It is even possible 1o adjust 
them while (he inaehine is iiinninn' 'Plus is \ery often found 
jieeessary and, (licu'efore, il is a bi^' advantage. h'n'i|iien(ly an 
extra li]) sii've or perforated sie\e eaii be used in llii’ shoo 
underneath the adjustable sie\e. Koi- very duly "rain a 
sereen at the bottom of the sboe is used to remoxe the dirt. It 
also removes many foul seeds siieh as elieal. 

The an”'Ii“ at which the sie\es are set influences tlie work of 
the thresher. This, tooelher vitli I he adjiislmciit of Iho fan 
lilinds, makes for cood or 
P’-ior cleaning' of the 
c'raiii. 1 f c'raiii is found 
coin!^ oxer th(‘ adjustable 
sieve or the jiraiii pan iidii 
the tailiiic's auycr, it is 
jirohably due to the fact 
thal. (his sieve is i losed 
too much. In such cases 
if should be opened more 
to le( Ibis <rraiu 1 liroiicli 
(tpeniny' this sieve loo far 
h'ts iiiiich chaff lliroiicii 
on (he shoe sieve and 
ox'crlomls it, which also 
causes c’laiiii to go into the 
tailiiigs auger over the 
adjustable shoe siev<‘ 

Tile shoe siex'c may be closed too much, which will tiring 
about the .same resnlls. II is also necessary sometiiiies to 
raise the rear end of this shoe siexe or lower the front end 
to get (he gram through. By raising the rear it is more 
difliciilt for the grain to go up and over l’>y lowering tlie 
front, which is preferable, the same thing is accomplishml, and 
besides, the blast from (be fan can get over it easier and act 
more forcefully Wastage here often occurs by getting too 
mueli blast from the cleaning fan on the sieves, and grain is 
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blown over the sii‘\es cItuI out iit the rear. Any fan blind 
adjustment ou one side of the inaeliine will be found to alfeet 
tile opposite side of the sieies. 'I'liis is beeiiuse the wind is 
drawn into the eye of ihe fan and jiasses over to the opposite 
side where it is blown out by the fan wiiijis. This applies par- 
tienlariy to under shot I'aiis. 

If eonnnon sie\es are In hi' used instead id' adjustable, it is 
well to ha\e a eood assortment This will be found essential 
for trood work in threshiiie dilferent praiiis. h’rei|nent (diaiie- 
inir is necessary. The iise of the pro|ier sieve is an item of 
iinportanee that needs careful eonsideration. 

What has been said .iboiil ad.pisliiieni of adjustable sieves 
also ap])lies to the plain ]ierforaled or lip sieies, e\eept that, 
of course, the sie\ e needs to be ehaiie'ed to pet laryer or smaller 
openino's to let pram and fan blast thronph. The bottom of 
nearly all shoes may be priwided with a screen This may be 
used if foul seeds or dirt are in Ihe prain This affords more 
thoronp'li eleaniiip and is an adiaiilape I'snally these seeds 
or the dirt fall out llironpli Ihe screen upon the prontid. If 
prain is at all damp, the operator should look at llie sieves ver\ 
often as sieves in such eondilioiis idop up very easily and 
ipiiekly. 'rile screen, pai’l ieiilarly, is apt In clop. In any ease, 
the operator should use the larpest |iossible openiiips in all 
sieves and Ihe sniallesi niimlier of sieves eonsisleiil with pood 
work. 

The tiiiliiujs (lui/er (Utd (linilnr are essentials and it may be 
seen that the anp'er or conveyor at the rear of the shoe eom- 
innnicates with the cylinder at the end of the taiimps ele¬ 
vator. Its purpose priniaril.v isloeateh an\ nnthreshed heads 
wliieli nia.v have potten past the eylnider and concave teeth, 
and return them so that they may be properly threshed. It, 
therefore, is a nsid'nl part of a thresher. However, the amount 
of untlireshed prain is usually very small, at least it should be 
it the maetiine is properly ojierated. In fact, the amount and 
condition of the tailiiips will instantly reveal to an experienced 
operator the work that is beinp done by the maehine as a 
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Atfdvhnii Dt-t. —Attai'lniioiits such as the feeder and wind 
stacker, or l)lo\vcr as i1 is coiiimonl.y called, and the "rain 
liandlin" d(‘vices arc today on al)onl tid per cent of the thresh¬ 
ers purchased. These are merely attachiuents, hut perform 
valuable functions. Then- use on a machine, while not an ah- 
siilute necessity, is of economic value, since any one will pay 
for it.self in a siimlc season hy saMii" helj) that would other¬ 
wise be required in order to do the work ])t'operlv. 

Function of the 
ff ( <lcr is to deliver the 
bundles of "rain to the 
cylinder with the 
bands eiit and the 
bundle separated so 
that the work of the 
e\iindcr may be most 
el’llcicnt. There ai'c 
two t,M>cs of feeders. 
The rotary knife and 
the crank shaft knile. 
Jn .some sections, par- 
tiiMilarly where much 
short straw and headed 
ftrain is to be threshed, 
the eraink shaft ty|ie 
has beini found most 
practical. The rotary knife feeder needs spei-ial attention to 
keep the knives sharp enoii"h to eiit the bands. On the crank 
shaft t>pe no spci-ial attention need be "iven to the knives. 

Then, too, there are two distinct types of fi'eder carriers. 
One is the win" carrier type and the other is the plain rake 
carrier. Of the latter type some are made with an o|)en 
slatted rake. Others have a canvas apron with slats on the 
outside. The latter has advanta"es, in that less waslafte and 
litter is usually found about the parts of the inuidiine. For 
headed grain it is a decided advantage. 
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On the liii'KOf ri^s :in (“xt('iisiiiii cai'rirr is (irirn used in 
ennneetiim willi tiie reuiilar IVeder. Tins is hest suited to 
lieiided .uraiii tliri'sliiii^’or I'or use on lare'e eiisloin I liresliiiifj 
lliaeliiiies. or eoiil'se, "iiod work caiinot he e\|)riled if the 
pitcdiers do not I’eed to llie reeder properl.N Tlie\ should 
always keep the feeder earlier full The liiiiidle' should 
always he pul in leiii;l hw ise and heads for w aid, I ha I is, tow ard 
the e y 1 i n d e r. 

5VVheii plenty of 
jiovver is axailahle 
and the niaehiiie 
is liiy enoiiyii. 
hmidles should he 
hiitped half and 
half. The feed 
ill" of th" yraiii 
to the thresher 
has a deeideil in- 
tlnenee on the 
work of the 
t hri'shiiiu' as a 
whole. 'I'lie more 
niiiloini th(‘ h'ed i.-i,, ^ roi,ir,\ louii' ri'riii'i’. 

ill", the better 

will he the joh of threshin" 'I'liis should he remeiiihered. 

N'earir all feeders lodax are prorided with speed "overnors. 
d^heir pur])os(* is to stop and start the leediii" de\lee as the 
s|)eed varies, d'liey usually are made so that the teediii" rake 
or apron is slopped while the halaiiee ol the leeder eoiitiliucs 
to run. If, for iiistanee, the thresher eyliniler speed should 
drop say d|) K P M., the feediii" rake would slop immediately. 
It would ayaiii |U('k n|i and teed as soon as the normal ri'yulai 
siieed was reaehi'd. 

As said hefore, the thresher does not work well if helow' its 
re"uhir .spi'ed. ^fo lake rare ol this has heeii the piiijio.si^ of 
the desi"iiers of feeders. It follows that the speed governor 
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should 1)0 very carerully sel to see that it does its work prop¬ 
erly. Another thinu' the speisl ooveiaior does is to keep from 
ovcrloadinjr the eyliiuler Siiua' too hea\\ a leediii^ ma_v 
result in a reduced cylindei- speed, it follows that the leeder 
rake stops toil”- eiiouch for the cyliiulei- to clear itself suffi- 
eientlv to s^et hack to pi'oper speed liefore feediu"' is afraiii 
resumed. 

On some feeders, volume sli-aw coxeruors are used in addi¬ 
tion to the spi-ed pixernoi's 'I'hese are inlluimced hy the 
volume of straw fed to the machine. 'I’hey may he set so that a 



uniform volume can la- fed continually They ad on the feed 
rake or apron and stop it lony enoimh to reduce the (piantity 
or volume and auain automatically slart teedmji' When pnip- 
erly set, as they should he, they helii considerahly. It. is often 
possible to frace the i|nantity of straw fed to the machine hy 
this volnmi' Governor to suit the power available in the tractor. 
This alone often makes them a very valiiahle part ot the 
rig. 

,S'(w/,rr.s- of two different types are gimerally u.sed on 
modern tlireslnn-s. The common stacker which is only a raddle 
elevating device of the simplest kind is ol earliest origin. 
Sometimes these are of the swinging style. The latter devel- 
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opments bI■()^^{^lll out tlii' wind .slMi-licr oi' blower as it is <reii- 
erally teriiu'd. 

Wbon a (‘oiiiiiioii starker is used it i'e((iiiri‘s men on tlie .straw 
stacks to rare t'oi' tlie straw and build tbe slack. The blower 
eliminates Ibis (‘.\lra help beeanse it has eaiiaeity to blow the 
.straw directly to its pbu'c a c(insideral)le dislajii'e I'rom the 
machine and at a ^mod heiclil. 

A common stacker rei|nn'cs no particidar attention other 
I ban kee|)in^’ tbe I'ake or raddle rnnninc scpiaiv on I he slackei- 
fra me. 



lor lir.hI<Ti i:i';iin I'st'd totnmoiiK in llio .\or11i\V(*-st. 


'I’Ik! blow('r is even more simple for it rei|nii’es no attention 
whatever <'.xcept freipicnl ( linn <d' all the bearings. If thi'se 
fan bearincs are of babbitt lh(‘y need oilinc- every hour or 
two. I f ant i-fricd ion. once e \ cry two <ii- I hi-ee days is snilicienl. 

'I’he blower drive bell shoidd bi' kept in n'l'od condition and 
reasonably tioht .so it w ill dri\e the blower at its jiroper s])eed 
to handle all tlii' straw. 

Tin? straw ehnti' on many blowers has a di'viee for o.seilliit- 
inn this ehnte so that it anioniat ically builds a semieireidar 
straw stack. Care should be bad to be sure that tbe end of this 
ehiito, the hood, nevi'r li'i'ls dose to tbe straw slack. This will 
prevent the straw and ;iir from letivin”' which will plufr tbe 
blower ehnte in a b'w si'eonds which often recpiires as much 
as a half hour to net (deaned ont. 
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(li'iiii} 11(111(11111(1 !)('(■((■(.■< ;in' luadi' lo suit localitios, Tliesc 
dillVr, and cnnsianK'iitly the t'aniH'r may oxorcisn iHTsoiial 
pi'('l'ei'('ii(‘t‘ in |>iiri'liaMiiy (irvicas I'oi' liandliiiy llm y'raiii. In 
the norlhwest llie hi'ali Inadei' is used so liiat llie evain may lie 
put dii'eetly into a povlaliie bin oe wayon box. Many who do 
barn thresliiin;, as is eiisloiiiai'y in (he Fast, prefer a short 



w iml vi;i(ki-i, linit;f'! lo mvr a* f,, ||u. iKtcnoi-. 


The weigher is most jiopnlar It is a very satisfaetory and 
(•(invenient deviee. It will wemh the yrain and record the 
number of bushels handled. Sjioiits may be used lo didiver 
directly into a wayoii box or to sacks. 

.Most of these yraiii handling devices are similar. Some use 
chains and buckets for elevators, A\hile others use a belt and 
bucket. In any case the adjustments in the main are alike. 
Before threshiny it is well to cheek tile wi'iyhiny mechanisms. 
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This is done l)os1, l)y a half hu.slirl of tlic yraiii to he 

haiidhal in the lio|i|)(‘i- and liahinciiis ii. Ordinarily Iho beams 
are jiropei’ly marked. When new, (hey are. no donlit, eorrei't, 
hilt wear and iisae'e iiia,\' aller (his In any iwenl, (he per- 
ei'iilafli’ of error is \ei-y sliylil eonsidininy 1lie rapidily with 
which the A\ork is done. 'I’liey need s[ieeiai atlinilion in tin' 



(he elevators. 'I'his needs watehin”' If loo loos(', chains 
often unhook and hells slijn If (on (ielit. they eanse unneees- 
sai'y frielion and ra|>id wear Xol aloni' will (he chain 
unhook, hut a loosi' ehain ina.\' cause nineh daniaee hy eraekiiiff 
.yrain. 'Phis is parlieiilarly iniporlani when wheal is Ix'ine; 
threshed. Vi-ry oflen I he lliresher is hlained for a fault which 
may he traced dii'eelly to the loose ehain ot this l.vpe ot wrain 
handlinj^ de^'iee. *\dd('d lo that is the lai't that, as previously 
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said, it may become unhooked. To those who have had this 
trouble during threshing time it is of vast importance. It 
may mean breaking a link or two or even the sprocket in boot 
or the boot casting itself. It is, therefore, important to keep 
these chains in good shape and run at proper tension. 

Capacity.—The capacity of threshers will vary with the 
kind of grain being threshed, the condition of the grain. 



t’lo. 205.—A grain weighing attachment of belt and tiucket tyim. 


whether it is dry or damp, whether it is threshed from the 
shock or stack, whether it has long or short straw or headed, 
and the yield. 

The following table gives the capacities of threshers of aver¬ 
age sizes in good running condition, with grain and straw of 
average yield and length and in good condition, with a mini¬ 
mum wastage, and with ample power to keep the machine 
running at its proper speed. 
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SIZE 

APPROXIMATE CAPACITY 

IN BUSHELS PER HOUR 

1 

Wheat 

Oats 

18 X 34. 

2.5-40 

50-75 

20 X 35.. 

50-80 

90-155 

24 X 42. 

70-120 

140-200 

28 X 48. 

90-140 

170-250 

32 X 55. 

100-160 

200-300 

36 X 60. 

12.5-175 

225-350 

40 X 65. 

140-200 

250-350 


The maximum capacity of any machine or any thresher must 
take into account the quality of the work. 



ITlo. 2(M).—A short bagging attachment. 


When the grain yield i.s only 12 or 15 bushels per acre the 
farmer must accept a small day’s work in total bushels 
threshed as compared with the number of bushels that may be 
threshed in a day with a yield of 40 or 50 bushels an acre. 
The men who pitch the bundles onto the feeder also influence 
the capacity. A crew that will keep the feeder rake continu¬ 
ally filled with bundles, lapped “Butt and band” will aeeom- 
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plish more in a day than a crew that will over feed one minute 
and let the machine run empty the next. Steady work main¬ 
tained throughout a day will bring about results that make for 
good work and capacity to suit any owner of a thresher. 

Power Required.—It should, tii-st of all, be understood that 
threshing is very hard work and consequently requires a great 
deal of steady power. Most books, data sheets, tractor 
catalogs, and even manufacturers’ catalogs give figures on this 
subject which are far too low. In some eases the manufacturer 
had recommended power which is 50 percent too low for 
threshing even the dryest grain. To thresh wet or damp grain 
requires more power than is needed to thresh dry again. More 
power is used in threshing long straw or turkey red than in 
threshing blue stem. 

The following table gives the power required to run a 
thresher with attachments such as feeder, wind stacker, and 
weigher: 


THRESHER SIZE 

(approx.) 

GRAIN BEING THRESHED 

HORSE-POWER 

REQUIRED 

18 X 34. 

Blue stem 

18-22 

“ . 

Turkey Ked 

22-26 

20 X 35. 

Blue stem 

22-26 

H 

Turkey Red 

26-32 

24 X 42. 

Blue stem 

26-32 

(1 

Turkey Red 

30-40 

28 X 48. 

Blue stem 

35-45 

n 

Turkey Red 

45-55 

32 X 55. 

Blue stem 

40-50 

( ( 

Turkey Red 

50-60 

36 X 60. 

Blue stem 

65-75 

< i 

Turkey Red 

7.5-85 

40 X 65. 

Blue stem 

7.5-85 

( ( 

Turkey Red 

85-100 


These figures are based on field tests when the power was 
actually measured and are based on averages. The thresher 
in each case was working to capacity and was in first class 
shape so far as adjustments are concerned. In any case, it 
would be folly to attempt to get along with less power than 
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recommended herewith if economical, thorough work is de¬ 
sired, although if capacity is sacrificed to some extent the 
amount of power that will be required may also be somewhat 
reduced. 

Regular and Special Equipment.—This refers to attach¬ 
ments for threshing different grains and seeds tliat are grown 
on the farm. Ordinarily threshers are equipped in two ways. 
One is termed “Regular Equipment” and the other “Special 
Equipment.” Threshing machines with regular equipment 
for threshing wheat may be further subdivided into two head¬ 
ings which refer to the cylinder of the machine only. Since 
threshing turkey red wheat, or such varieties which grow 
in the Southwest, is much more difficult, it is necessary that 
the cylinder should be what is commonly termed “Pull 
Spiked” which means that the maximum number of teeth are 
used in the cylinder. For threshing blue-stem such as grow 
in the West and Noi’thwost, the cylinder is spiked with 
a minimum number of teeth. Wheat of the ordinary variety 
is grown far in excess of the hard varieties. Some manu¬ 
facturers equip all their machines with the maximum num¬ 
ber of teeth and call this a standard machine for use in 
any locality. Threshers, regularly equipped, and with either 
of these cylinders, will be able to handle all ordinary grains 
such as wheat, rye, oats, barley, flax, buckwheat, millet and 
spetz or emmer, etc;. This means that the ordinary sieves 
which are used in the chaffer and shoe, with an additional 
one or two for shoe sieves or screens, will handle these grains 
successfully. 

Machines with special equipment are those which must have 
in addition a special cylinder and pulleys, and sometimes a 
special straw rack, and concaves, as well as separate sieves 
for doing the work of threshing. Machines equipped in this 
manner are able to handle peas and beans of various varieties 
and kinds. They are also able to thresh rice of different kinds. 
Even seeds may be threshed after a fashion. Clover, alfalfa, 
lucerne, timothy, and orchard grass, etc., can be handled. In 



242 . FARM EQUIPMENT 

many cases, since these grains are grown on the farms in small 
quantities, special attachments for this work are practical and 
will do satisfactory work. If, however, large quantities of 
small seeds are grown on the farm a regular huller will be 
found most satisfactory. 

If peanuts are the predominating crop on the farm, it natu¬ 
rally follows that a peanut thresher, or a peanut picker, which 
is a special machine for this work, should be used. 

Where peas and beans are grown in large quantities, and 
where they are the predominating crop, it is reasonable to' 

suppo.se that a special 
machine for this pur¬ 
pose will be used. 
These machines, al¬ 
though threshing ma¬ 
chines, are usually 
provided with two 
cylinders and some¬ 
times with three, and 
are used e.xclusively 
for thre.shing peas 
and beans. Unless 
the acreage grown is 
very large, it will not 
pay to use a machine of this sort. Therefore, where only a 
small amount is to be threshed, it is practical to procure spe¬ 
cial attachments for the regular threshing machine for doing 
this work. The sieve equipment for threshers for these dif¬ 
ferent seeds and grains should be carefully selected to be 
sure that the proper one is being used to get the best results. 

These specially equipped machines for threshing rice, peas, 
beans, or peanuts have cylinder speeds much below those which 
are used when grain is being threshed. This, therefore, calls 
for special pulleys on the cylinder—not alone the main drive 
pulley, but also those that drive other parts of the machine 
from the cylinder. Manufacturers making threshers list these 



Fig. 207.—Uegulur grain-threshor cylinder 
with some teeth omitted and speeial con¬ 
caves added for handling peanuts. 
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various attachments, which cover all the parts necessary to 
permit using the machine for handling these other crops. 
When it is desirable to thresh any of the various seeds or 
grains mentioned, the manufacturer should be consulted and 
his recommendations carried out, because very often a sieve 
equipment or pulley eciuipment for one make of machine 
would prove entirely unsatisfactory for another. Directions 
accompanying these attachments will explain in detail just 
how they are to be put on, and the method of operating them 
to the best advantage. It should be remembered that these 
machines with special 
atta(!hmcnts are still 
threshers and should 
be run as such. 

What has been said 
about running a 
thresher and the care 
of its various parts, 
holds good when these 
attachments are used. 

Rice, peas, beans, and 
peanuts are more 
brittle than grain' 
and the speeds that the manufacturers recommend are critical 
and should be inaintained uniformly if good results are 
sought. Then, too, it is to be expected that an attachment for 
a grain thresher handling peas or beans will not do as good a 
job as a regular bean thresher. Neither will an attachment 
for handling peanuts do as good a job as a regular peanut 
thresher or peanut picker. Even an attachment for clover 
hulling will not do as well as a regular huller. They will, 
if properly run and carefully operated, do a satisfactory job 
of special work and get more days ’ work out of the threshing 
machine. These attachments, therefore, are a means of re¬ 
ducing farm machine costs, by enabling tbe farmer to do 
various jobs that otherwise would require special machines. 



Fig. 208.—A cylinder and concaves for a 
regular thresher with teeth spaced for 
handling peas and beans. Note special 
pulleys. 
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Waste .—This refers to grain that is lost in threshing, most 
of which goes out with the straw. There never has been a 
threshing machine built and used that saved every kernel of 
grain. Too often the farmer will find a few kernels in the 
straw stack and instantly conclude that he is losing from 10 to 
20 percent of his grain. Even though the amount of waste 
grain was as much as passes through a grain drill tube in a 
10-hour day only about a bushel and a half would be wasted. 
Threshing at the rate of 150 bushels an hour this would 
amount to only onc-tenth of one per cent. The wastage of 
grain by a threshing machine if properly operated is generally 
and on the average less than one percent. When one really 
considers the work that a modern threshing machine does and 
its importance in our farm work this figure becomes 
insignificant. 


Peanut Thresher 

Since the peanut thresher is primarily a threshing machine, 
what has been said in the early part of this chapter on this 
subject is in the main applicable to the successful operation of 
these machines. 

Since, however, peanuts are very brittle, it follows that the 
cylinder speed must be materially reduced, usually about one- 
sixth the speed used for threshing grain. In the localities 
where peanuts are grown in quantities, it is a good plan to 
have the machine equipped with such parts as will reduce 
breakage to a minimum. Where peanuts are the predominat¬ 
ing crop, a special peanut machine may prove valuable. When 
an ordinary threshing machine is converted into a peanut 
thresher it will in mo.st cases do a satisfactory job of peanut 
threshing. Such machines often do not attempt to convey the 
peanuts by augers or elevators, but use shakers instead. This 
is done because these augers and elevators break the shells very 
easily, particularly on the small varieties or Spanish peanuts. 
These machines do not require a feeder but may be run best if 
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provided with a hand feeding attachment instead of any kind 
of an automatic feeder. 

Growing like potatoes, right in the ground, peanuts are very 
dirty and dusty and what has been said about oiling the thresh¬ 
ing machine will especially apply to this machine. Fine sand 
and dirt is usually removed by passing the peanuts over per¬ 
forated screens. They should therefore never be handled 
unless perfectly dry. To clean them thoroughly and deliver 
them to a sack calls for special care with reference to wind 
adjustments and sieve settings. Care should be exercised to 
prevent wastage; in other words, that the peanuts are all 
removed unbroken from the vines. Breakage of peanuts is 
largely due to improper adjustments of the cylinder to where 
most of the breakages may be traced. It may be due to a speed 
that is too high or it may also be due to the fact that the 
cylinder teeth are not traveling midway between the concave 
teeth Too many teeth used in the concave will cause the 
breakage. The.se two things should be closely watched to be 
sure that there is no fault at the cylinder. 

Whether the peanuts are threshed with a threshing machine 
with peanut attachments or whether they are being handled 
by a special machine for this purpose, this work should be 
very carefully done i»i order to reduce the breakages. Peanuts 
grown to be marketed will grade low if many are broken. 
Handling peanuts, like handling peas and beans, is a job that 
requires expert handling of the machine. Cleaning them may 
be done without any difficulty if some judgment is used to 
select sieves and screens in proper proportion to the peanuts 
being threshed. 

The capacity of peanut threshing machines may be taken at 
a little less than one-half of the figures given for the capacity 
of regular machines threshing wheat. A 24-inch peanut 
machine, under favorable conditions, will thresh and clean 
from 30 to 50 bushels an hour. A 28-inch machine from 
40 to 60. Yields and varieties will influence these figures. 

The power required to thresh peanuts is about one-half the 
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figures given for threshing blue stem wheat with a regular 
machine. A 24-inch machine would require from 9 to 11 
horse power and a 28-ineh machine from 11 to 13 horec power. 

This figure is less because no feeder or wind stacker are 
used and besides the speeds are lower and due to the fact that 
peanuts are not at all hard to thresh from the vines. 



CHAPTER XTX 

SILAGE CUTTERS 

These machines are also termed ‘ ‘ Silo Fillers. ’ ’ 

Function.—The purpose of this machine is to cut the ma¬ 
terial, usually corn, most generally very green, into short 
lengths (about % inch) and to deliver it into the top of the 
silo, regardless of height. It should cut clean, of uniform 
lengths, cut all the material fed to it, and deliver it into the 
silo with the least expense of power and labor and in the 
shortest possible time. 

Types, Sizes, and Rating.—There arc two very distinct 
types or kinds of silage cutters. They are commonly termed 
the “Cylinder” type and the “Flywheel” type. The cylin¬ 
der is often termed “Lawn Mower” type. The flywheel is 
often termed a “Knife Wheel” type. Either of these types 
is also procurable with a slatted elevator, either open or 
closed, instead of the blowing device. The only advantage 
over the blower is reduction in power required. These ma¬ 
chines, however, are more difficult to set up and to move from 
place to place. They are also more liable to litter. If properly 
set and adju.sted they may require less power to operate, but 
they do not have the capacity of the blower, and need more 
attention and room in the barnyard when set up for work. 

Machines are made with a chain feeder or hand feed. In 
the former case the feed table has a traveling chain-rake 
which delivers the corn bundles to the feeding mechanism 
which in turn delivers them to the knives to be cut. The hand 
feeding device, as the name implies, must be fed by hand. 

On the flywheel type the fan blades are secured directly to 
the knife wheel disc itself, which is also the fan or blower since 
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the blades are secured to this disc. The cylinder type 
machine has an independent blower for elevating the silage. 
Silage cutters are made in various sizes and are rated by 
numbers which are usually given in terms of inches, represent¬ 
ing the width of the throat or feed opening. A 13-inch 
machine would, therefore, have a feed roll width, or a throat 
13 inches wide, or a number 14 machine would have a throat 
or feed opening 14 inches wide, and so forth. Some manu¬ 
facturers have selected arbitrary numbers which have no 
relation whatever to the size of the machine. This distance 



Fio. 209.—A “cylinder” type silage cutter. 


varies on different sizes from nine inches to about twenty-five 
inches on machines of both types. It i.s, however, only nom¬ 
inal and may vary one-quarter to one-half inch either way 
and yet be described in terms of even inches. 

This great range is due to the fact that cylinder machines 
do not have the vertical throat opening that the flywheel type 
has. To get the same area of throat, therefore, it becomes 
necessary to increase the width of the throat. In other words, 
a cylinder machine with a throat opening of three and one- 
half inches in the vertical direction would have twenty-four 
inches of width to correspond in area with a flywheel machine 
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that was twelve inches wide, but had a vertical opening of 
seven inches. 

Field Operation.—Setting is the first step in the correct 
field operation of an ensilage cutter, which includes getting it 
properly set, blocked, and belted to the tractor. 

To begin with, the machine should set just as close to the silo 
as possible. This is done to get the blower pipe in a vertical 
position or at least as nearly vertical as possible. It very often 
happens that when the pipe has a slight angle, the heavy ma¬ 



terial, the silage which is being blown through this pipe, settles 
to the low side and lets the draft or the blast go by above it. 
This material begins to accumulate and pile up on the low side, 
which finally plugs the blower pipe. The elbow should be 
placed well into the silo so that the distributor pipe hangs as 
near the center of the silo as possible. It is a good plan to see 
that the lower end of the distributor elbow, particularly on 
those that are open, does not rest on the edge of the upper end 
of the silo or on the small doorsill so that the passage of the 
cut material is hindered. Another thing that deserves careful 
attention is the fact that the blast of air which comes into the 
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0 with the silage, and, in fact, carries it, must have an outlet, 
is well, therefore, to keep the doors of the silo removed and 
t them on only as filling progresses. Field experience has 
irealed that frequently a machine is condemned as not capa- 
; of blowing silage into a silo for no other reason than that 
ovision for the escape of air has not been made. 

Machines that use the carrier of either the open or closed 
pe must necessarily be set quite a distance from the silo to be 
re that the return chains have proper clearance and will not 
t caught. Another item of importance in setting the ma¬ 
chine is to be sure that it 
is properly staked down. 
When the engine is 
backed into the belt there 
should be enough tension 
on this main drive belt to 
transmit the necessary 
power and this means 
holding the silage cutter 
in its proper place. This 
can be accomplished best 
by driving stakes into the 
ground in front of the 
aehine so that it will keep its location. The machine should 
50 stand level and be square with the tractor. It is a good 
an in setting the tractor and the machine to leave room so 
at the wagons that deliver corn to the feeder have ample 
om to get away when unloaded, either by backing or turning. 
Speed is usually measured by the revolutions that the knjfe 
heel or cutter head will make in one minute. It is customary 
r the manufacturer of these machines to have printed on 
em the speed at which they should be operated. It is quite 
iportant that this direction be followed very closely. This 
leed is usually based on the average height of silos, which 
ay be about forty feet. For silos sixty or seventy feet high, 
■ even higher, it may be found necessary to increase this 



:g, 211.—^The knives of a “cylinder” 
type machine hut with blower fan 
directly on cylinder eliaft. 
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speed considerably to blow the silage to the top. It would be 
well, in any case, to take this up with the manufacturer before 
increasing the speed materially because there is danger, if 
machines are run at too high a speed. Any machine that is 
run too fast is very apt to cause trouble since the centrifugal 
force might burst the rotating parts. 

The knives have the hardest work to do, and it is of utmost 
importance that they be kept sharp. A new set should be put 
on the machine every 
half-day or after every 
four or five hours run¬ 
ning. It is well when 
purchasing the original 
machine to get an extra 
.set of knives if they arc 
not regularly furnished. 

By sharpening both .sets 
in the evening after the 
work is done, or early in 
the morning before it 
begins, no time need be 
lo.st doing this work dur¬ 
ing the day. The power 
required to run a ma¬ 
chine is largely proportioned by the sharpness of the knives; 
and this must, therefore, 1)6 watched very closely. In 
grinding these knives, care should be taken to maintain as 
nearly the same bevel and same shape as was on the knife when 
it was originally received; otherwise the work of the machine 
may be seriously impeded. If grinding is done on an emery 
wheel, care should be used to avoid letting the steel get so hot 
that the temper will be drawn and the hardness thereby re¬ 
duced. A grindstone is desirable for such work, and, although 
slower, it is very satisfactory. 

The adjustment of the knives —setting them up to the shear 
plate—is also very important. The knife must not rub on this 



Fid. 212.—TIio knives of n “fiv-wheel” 
tyiML (Inserts show shredding 
knives which may he added.) 
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shear or cutting plate; in fact, it should never touch the plate. 
It may be a good plan to set the knives a little closer at the hub 
end of the wheel (on the flywheel type cutter) than at the 
outer end. If the outer end is set the thickness of a piece of 
cardboard, or a scant one-thirty-seeond of an inch from the 



Fig. 213.—Correct setting of silage cutter and distributor. Note vertical 
l)lower pipe. 


cutting plate, and the inner end about one-half as much, or 
one-sixty-fourth of an inch, it will be found very satisfactory 
for flywheel type cutters. This is done to allow the outer edge 
of the knife some leeway in moving toward the cutting plate 
as the work is done. This is often referred to at the factory as 
setting the knife with ‘ ‘ draw. ’ ’ 

On the cylinder type cutters careful adjustment should be 
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obtained similarly, except that these knives should be set with 
equal clearance from end to end and this should be a^ut one- 
half the thickness of a piece of cardboard or one-sixty-fourth 
of an inch. It is well, each time the knives are removed, to 
check this clearance on each knife to see that it is in accordance 
with the above. The cutting or shear plate on any type of 
machine should also be kept sharp. This will not need grind¬ 
ing more than once a season and often not even that. Some 
cutters have this cutting nr shear plate made so that it may be 
turned over as one edge becomes dull and a new edge may be 



Pig. 214.—An enclosed carrier for elevating the silage instead of blow¬ 
ing it. 

presented which will form a perfect shear cut with the knives. 
On some, three cutting edges are provided, and on others four; 
but care should be exercised to see that whenever this plate is 
removed it is bolted back in place very securely. In fact, it is 
well on any machine to frequently examine the bolts that hold 
these shear or cutting plates in place to see that they are 
tight. On machines where this cutting plate is of chilled iron 
and set in dove-tailed notches, a locking bolt too is used. 
This, therefore, needs to be kept tight to be sure that the cut¬ 
ting plate is securely held in place. 

It is also quite important to be sure that the upper part of 
the case which was opened to get access to the knives is in its 
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proper position and very securely fastened before starting the 
machine. This should be tested by turning the cutter around 
several times by hand after this work is done. 

Length of Cxd refers to the length that the corn or other 
material is being cut'by the machine. It may be changed, and 
varies on most machines from about three-eighths of an inch 
to about two inches. It has been found that a length of about 
one-half inch is very satisfactory. It packs well into the silo, 

which makes for good 
silage. This short 
length permits get¬ 
ting maximum capac¬ 
ity from the silo and 
the machine. The 
travel of the feed 
rake with a fixed 
number of knives 
governs this, and it is 
easy to see that the 
slower it travels the 
shorter the material 
will be cut; and by 
the same token, the 
faster it travels the 
Fig. 215.—A knife wheel with curved knives, longer the material 

will be cut. Adding 
knives to the machine reduces the length and removing them 
lengthens the cut. The custom machine operator will usually 
cut in as long lengths as he can. It is his purpose to do as 
many jobs of filling as possible each season. He, therefore, 
speeds up his feed apron so he can cut long and hurry the job. 
This is not satisfactory for the final results sought. The 
farmer, therefore, should watch this, whether it be a job of 
filling by a custom machine or even the farmer’s individual 
machine. Long cut material does not pack so well in the silo 
as short lengths, and since good silage is made by packing 
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well and expelling the air, it may be seen that the better it 
is packed the less air will be present; therefore, the better 
the silage. 

Feeding .—To get the best residts from tliis machine means 
that the feeder should be kept full continually. By this, it is 
not meant that the machine should be crowded beyond its 
capacity, but the bundles should be fed evenly, and not inter¬ 
mittently, as when the machine is allowed to run empty every 
alternate minute or two. The operator of the machine can 
watch this carefully, and it is a good plan to lap the bundles 
about one-half. In other words, when feeding butt end first, 
which is the custom, 
they should be lapped 
so that they come to 
about the center of 
the preceding bundle, 
feeding ‘ ‘ butt and 
band” as it is com¬ 
monly termed. If 
this procedure is fol¬ 
lowed carefully, much 
work can be accom¬ 
plished in a short 
time if ample power 
is provided. The 
amount of work done 
in a day will be far greater as a result of feeding steadily 
and evenly, than if one tries to crowd through a great deal at 
shorter intervals of time. The result will mean a longer life 
for tractor and cutter, and better performance of both ma¬ 
chines throughout. 

Care should also be used to see that the feed apron chains 
are properly adjusted. They should be set with just the cor¬ 
rect amount of slack to prevent buckling. This does not mean 
that they should be so tight that they will cause unnecessary 
strain on the bearings, but it does mean that the performance 



Flu. 210.—Throat and feed rolls of “oylin- 
doi” type mathine. (Blower on cutter 
shaft.) 
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of the feeder will be at its best when they are set with this 
adjustment which calls for some slack. 

Distributors are today very common, and practically every 
farmer who owns a silage cutter uses a distributer to help in 
this important work. These are usually made in sections three 
or four feet long, and fastened with snap hooks to each other. 
The whole distributer hangs at the end of the elbow at the end 
of the blower pipe. This device, as its name indicates, is a 
means for distributing evenly this cut silage in the silo. The 

man in the silo is en¬ 
abled, by its aid, to 
direct the incoming 
material, to any place 
in the silo where he 
may want it. Ordi¬ 
narily if this device is 
not used, the heavy 
particles coining from 
the pipe will prac¬ 
tically all shoot over 
to one side, as deter¬ 
mined by the position 
of the elbow. The 
light material will 
boat about, and, of 
course, the side where this heavy material falls will be the only 
well packed part of the silo, and the result frequently is much 
spoiled silage. Before distributers were used, it was cus¬ 
tomary to have three or four men with forks distribute and 
tramp this cut material. By the aid of the distributer, how¬ 
ever, one man can readily distribute the silage. 

Oiling —Since this machine has rather high rotative speeds, 
it follows that particular attention should be paid to oiling the 
bearings. The main bearings of the cutter on either type 
machine need particular attention since they must withstand 
not alone the work of cutting, but the pull of the drive belt 



Fig. 217.—Throat and feeding device of a 
“fly-wheel” type machine. 
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through which all the power is transmitted. Thrust loads too 
must be carried by the main bearings on either type maehine. 
Very often a hot box will do sufficient damage to necessitate 
getting repair parts. The main bearings, particularly if of 
babbitt metal, need some attention at least every hour, and 
oftener if they show the least tendency to heat. It is well at 
this time also to oil all gear idlers or sprocket idlers and coun- 



Fig. 218.—A splendid setting? of cutter and tractor for rapid work. 


tershafts of various kinds. It is well not to forget the small 
shaft at the front or outer end of the feed table. This is 
often neglected because it is a little apart from the body 
of the machine although it has an important function to 
perform. On machines that use roller chains or even 
sprocket chains of various kinds, it is well to see that they 
also are occasionally oiled. The face of the gears should be 
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greased from time to time and should always be kept covered 
so that there is no danger of foreign substances getting in be¬ 
tween, which would cause trouble. 

When anti-friction bearings are used on the knife shaft of 
these machines or at any other place, there is no danger from 
hot boxes. This, however, does not mean that they never 
require any attention whatever. Ordinarily, oiling them at 
the beginning of a season with a high grade medium oil with 

perhaps a tablespoon 
full each week, should 
be enough to last 
thi-ough the season or 
about thirty days. At 
the end of each sea¬ 
son it is a good plan 
to flush these anti¬ 
friction bearings with 
kerosene to clean 
them thoroughly. Fill 
the box with a good 
grade of medium oil 
which will keep them 
in good condition. 
The truck wheels 
should also receive at¬ 
tention and be 
greased frequently 
with a good grade of axle grease, particularly if moved often. 

Caution ! ! ! When working on the machine at any time, 
even in changing the knives or oiling, it is well to remember 
never to place any tools on the feed table. Too often, a bundle 
of com is hurriedly thrown on the table and covers a wrench 
of other iron parts which might be fed into the machine and 
do serious damage. The tractor engine should never be allowed 
to run even with clutch disengaged when any work is being 
done on the silage cutter such as changing the knives, etc. 



Fig. 219.—Knives on cutters are easily 
adjusted by opening cover provided for 
that purpose. 
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Danger ! ! ! Do not go into a silo that is partly filled with¬ 
out being sure that it contains fresh air. Silage in its process 
of sweating throws out carbon monoxide which is a poisonous 
gas. It is the same gas that comes out of the exhaust through 
the muffler of a motor car and is very dangerous. It is heavier 
than air, and, therefore, if the lower door.s of the silos are left 
open until the silage roaches that point in height where it is 
necessary to have them on, no gas will settle in the bottom of 
the silo since it will then have an outlet and escape through 
this door opening. The best way to tost the silo before enter¬ 
ing it is to put a lighted lantern into the silo and if it remains 
lighted, fresh air or oxygen is present. If, however, the light 
goes out, it is due to the ab.scnce of oxygen and, therefore, the 
presence of poisonous gas. Removing the lower door of the 
silo will let it out, or better still, starling the machine and 
blowing into the silo for five or ten minutes without putting 
any corn into it will also drive it away by circulation. 

Capacity.—Capacities of these machines are usually given 
in tons per hour. Unfortunately, however, since the material 
being cut varies in length from Vi to 1V> or 2i4 inches, due to 
gear or sprocket combinations, it can readily be seen that 
unless the length to which the material is cut is given, the 
capacity rating is rather vague. 

The height of the silo has an influence on capacity for it is 
easier to blow silage 20 ft. high than to blow the same quantity 
to a height of 60 to 75 ft. This question of capacity of a 
silo filler is rather uncertain and indefinite. Manufacturers’ 
catalogs do not all give the same data; therefore, the capacity 
figures given in various catalogs are not all comparable. 
Capacities differ considerably with reference to different 
widths of machines or different sizes. 

The following table gives the capacities of silage cutters of 
various sizes (width of throat) and is based on cutting the 
corn % inch long and blowing into a silo 40 feet high. It is 
presumed that ample power is available for doing this work 
and that the cutter is in good condition. 
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Capacities in Tons per Hour 


SIZE CUTTER 

Type Machine 

Cylinder 

Fly-wheel 

9 . 

2-4 ' 

3-5 

11 . 

4-7 

6-12 

13 . 

5-9 

9-15 

15 . 

6-12 

12-20 

18 . 

8-15 

15-25 

20 . 

1 9 22 


25 . 

1 10-25 







Fig. 220.—Knife-grinding attachinents may bo procured for most 
machinoa. 

Power Required.—To rim a silage cutter to capacity re¬ 
quires a great deal of power. Catalog ratings are very vague 
and indefinite on this subject also. At present one manufac¬ 
turer gives his power rating as a steam requirement, while 
another may use gas power as his basis. This is very mislead¬ 
ing, since the unit of horse power is the same for either gas or 
steam tractors. The power required to run a silage cutter 
depends on several factors. The sharpness of the knives and 
their setting, the height of the silo which is being filled, the 




















SILAGE CUTTERS 


261 


length the material is cut, and the condition of the machine 
as a whole with reference to its various machine parts, are all 
factors that have a decided influence. 

The following table represents approximately the power re¬ 
quired to run successfully silage cutters of the various sizes 
listed. It is presumed that the cutter is in first class condition 
with sharp knives correctly set and everything in good order, 
blowing to the top of a 40 foot silo: 


PowKR Required 


SIZE CUTTEK 

TYPE MACHINE 

Cyhnclcr 

Fly-wheel 

9 . 

4-8 

0-12 

11 . 

«-12 

10-20 

13 . 

8-1G 

14-25 

15 . 

19-20 

18-35 

18 . 

12-2.'-. 

25-50 

20 . 

15-30 


25 . 

18-35 












CHAPTER XX 


CORN SIIBLLERS 

Function.—The purpose of com shellers, regardless of type, 
is to remove the kernels of corn from the cobs, which is termed 
“Shelling,” without damaging them and with the least pos¬ 
sible breakage of the cobs. IMost of these machines will shell 
either snapped corn, that is, corn with the husks on the ears, 
or husked corn. The shellcr also cleans the shelled corn and 
separates all dirt and foreign material from the kernels. It 
removes all broken cobs, broken kernels and trash such as 
leaves, stones, and dirt, and delivers the shelled corn in a 
clean, first-class condition, usttally into a wagon box. Govern¬ 
ment corn grading or grades which have been established 
during the past few years make the work of the shelter more 
important, particularly with reference to cleaning, since corn 
grades lower and, therefore, brings less money if not clean or 
if containing a great per cent of broken kernels. 

Types, Sizes, and Rating.—There are two distinct types of 
shellers on the market and in use today. One is called a spring 
sheller and the other a cylinder sheller. 

The spring sheller is generally used for individual or neigh¬ 
borhood work and is made in small units. Its size is given in 
terms of the number of holes it has into which the ear corn is 
fed. For instance, 2 hole, 4 hole, or 6 hole; the latter is 
usually the limit of size in this type. 

Cylinder shellers are generally used for custom work, al¬ 
though some small single and some small double cylinder 
shellers are on the market, but they do not find as much favor 
for individual work as the spring sheller. Cylinder shellers 
are listed by some number that the manufacturer has adopted. 

262 



CORN SHELLERS 


263 


No consistent or logical rating has been devised which relates 
in any way to the machine size. They are rated in capacity 
of bushels of shelled corn that may be handled in an hour. 

The large maeliines are generally equipped with dust collec¬ 
tors or dust fans, with drag feeders, and with other attach¬ 
ments that a custom machine would necessarily need for doing 



Fig. 221.—A spring shellcr. 


the work in a big way and economically. The spring sheller, 
being used largely for individual work, may not have all the 
attachments that are usually found on the large cylinder 
shellers. 

Field Operation.—The first thing to do is to set the sheller 
properly so that the corn, if it is to be handled from the crib, 
can conveniently be fed either into the feeder of a spring 
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sheller or the extension feeder commonly called drags, of a 
large cylinder sheller. Care should be exercised to be sure that 
machine is set so that the cobs may be stacked in a place that 
will not be in the way of the wagons hauling the shelled corn. 
Frequently, the side drive affords a convenient method of 
belting to the tractor so as to avoid interference. This angle 
drive or side drive on shellers, therefore, is an added conven¬ 
ience on machines where the belt might interfere. 

The drags or extension feeder on the larger machines are 
usually put into the corn crib in a place provided or built 
right into the crib for this purpose, or else laid alongside the 
crib. Where the crib has been built to take the drag, it is 
essential to guard against overloading in feeding the maeliine, 
which frequently occurs when such a large volume of corn is 
readily available and easily fed to the machine. Even in 
such eases uniform feeding makes for good shelling. 

The outlet spout of the suction fan which carries away the 
dust and chaff should be set in the direction of the wind so that 
work around the machine is cleaner and more pleasant for 
the operators. 

The speed of the main drive shaft should be correctly ob¬ 
tained. In shelling, like in most all belt work, it is essential 
that proper speeds bp uniformly maintained. This may be 
different on various makes of shellers but ordinarily is about 
800 R.P.M. One of the first things to consider is the kind 
of com to be handled and whether it is picked or snapped. 
The second point is whether the corn is hard and dry, or 
very soft. Seasons vary, and this necessarily means that 
the corn is apt to bo somewhat different during the seasons 
from year to year, or, frequently, owing to early or late 
cuttings, or early frost, it is apt to be quite soft in certain 
sections of the country while in other sections it may be in 
perfect condition for shelling. This variable condition of the 
corn calls for adjustments of the shelling apparatus to meet 
the requirements. An adjustment of these parts for hard corn 
will be entirely out of order for shelling soft com. So, too, a 
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setting' of these parts for shelling snapped corn will be wrong 
for shelling picked corn. This applies to both types. 

Feed chains on both types of machines should always be 
adjusted properly. They should feed properly the amount 
of corn necessary to keep the machine running to capacity 
and yet not so tiglit that they will heat the bearings and 
burn them out. A loose chain is very apt to buckle and 
break. This also means that it is apt to get into the machine 
and do much damage. 

On spring shellers adjustments will be found for the rag 
iron so that it may be set to suit large or small com and the 
tension on it may also be adjusted to suit hard or soft corn. 
This rag iron, however, has a spring pressure to accommodate 
different sized ears within a certain range. In no case should 
the adjustments of the rag iron be made so that unnecessary 
pressure is brought to bear on the ears being shelled. This 
rag iron holds the ears in place and only pressure enough to 
do this, consistent witli good results, is necessary. Shelling 
damp corn or even soft corn calls for slightly more pressure 
as compared with well matured hard corn. The adjustment of 
the rag iron, whether tight or loose, has an influence on the 
quality of work done. If cobs appear with kernels on them, 
the rag iron should be set tighter. If, on the other hand, the 
cobs come out badly broken and chewed up, it indicates that 
this rag iron adjustment should be slackened up a trifle. The 
same adjustment should be made on every set in a similar 
manner. 

Snapped corn which includes the husks must be fed to the 
machine considerably lighter than when hu.sked corn is to be 
shelled. In other words, the capacity of the machine is cut 
more than in two on either type of machine and on some 
spring shellers it is difficult to handle snapped corn in any 
condition at all. The picker and the picker wheel on the 
spring shelter should always be kept in first class shape. The 
picker wheel, or straight runner, as it is often termed, revolves 
the ear, while it is supported and retarded by the rag iron on 
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which there is a high spring pressure, and in this manner 
presents the entire surface of the ear to the picker or bevel 
runner itself. The difference in rotative speed of the picker 
and picker wheel or bevel and straight runner causes the 



shelling action which removes the kernels from the cob. 
Foreign substances, particularly stones, frequently get into 
these machines and do considerable damage to the shelling 
wheels by breaking off the small teeth or projections. This, 
therefore, needs special watching to be sure that they are in 
good condition and are sharp. End play should be reduced 
to a minimum because it allows these shelling wheels to touch 
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and damage each other. If worn from years of use, they 
should be renewed to get first class shelling. The bearings for 
both the picker and picker wheel or bevel and straight runner 
should continually be kept well oiled Since the drive for 
these wheels is usually by gears and the heaviest drive of 
the machine, it follows that these bearings and these gears 
need careful lubrication. 

The cleaning of the shelled corn is done by a system of 
raddle rakes or by shakers and a series of sieves and screens. 
Sometimes a separate shoe with sieves and screens is ued to do 
specially good cleaning. The adjustments and setting of the 
shaker are usually constant. In other words, no adjustments 
are made, but the proper 
speed should be main¬ 
tained by keeping the 
belts or chains in proper 
tension and since thc 
shaker or raddle rake is 
usually belt or chain 
driven and has a fixed 
speed at which it should 

operate to do thorough Fm. 225.— siiellinf: lieviie of spring 
. . 11 sIk'IIci*. 

separating, it follows 

that a belt must be kept at its proper tension to impart 
the correct speed to these parts to get good results from 
them. The sieves should be watched carefully to see that 
they do not plug up. There is a tendency toward this if 
there are many broken kernels in the corn or much trash 
present. 

The screen at the bottom of the shoe, or in the slide that 
delivers the shelled corn to the elevator, should also be watched 
to see that the fine dust and dirt is screened from the corn. 
This fine dust frequently accumulates under the screen to such 
an extent that it interferes with its work. This also should be 
watched carefully. The number of sieves used and the selec¬ 
tion of their size is determined by the manufacturer. If any 
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adjustable sieve is used, the correct adjustment of it to get 
the proper cleaning of corn should be carefully watched. 

Since the process of shelling in cylinder types is consider¬ 
ably different the adjustments are also considerably different. 
In these machines the ears are rubbed on each other or 
between the cylinder and concaves under it so violently and 
are turned so frequently by the action of the cylinder on 
the concaves, that the kernels arc removed from the cobs 
in a very thorough manner. Most manufacturers stencil 



Fig. 226.—Concaves of cylinder shellcr showing I'ylinder removed. 

the proper speed of this cylinder on the machines and this 
should be carefully followed. The speed of the cylinder, 
therefore, is of the first importance. On these machines where 
the concaves or staves under the cylinder can be moved to and 
from it, this adjustment must be very carefully made to suit 
the size of the ears to be sure that the shelling is thoroughly 
done. On some machines the outlet at the rear end of the 
cylinder chamber has a governing means of some sort to 
hold the ears between the cylinder and this concave a longer 
period of time to get thorough shelling. The adjustment of 
this outlet gate, as it is termed, must be made after the 
machine is in operation, and this adjustment is determined 
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by the quality of shelling done. This again is influenced 
by the condition of the corn that is being handled. 

If the shelling is thorough and the cobs badly broken, it is 
possibly due to the fact that the ears are held for too long a 
period of time against the cylinder. The remedy is a greater 
opening of this outlet gate. If, on the other hand, the cobs 
come out with kernels on them, it is due to the fact that they 
were let out too early. This would necessarily mean that the 
gate should be closed a trifle, or at least an adjustment made 
that would call for more work of the cylinder on the ears. On 
shelters that have adjustments of the concave staves no outlet 
gate is necessary. Therefore all regulation with reference to 
thorough shelling is proper setting of these concave staves to 
suit the size ears being handled. The concaves are very 
often made of chilled iron or steel bars, and after several 
years, and sometimes even after one heavy year of shelling, 
they need replacing. Ordinarily, however, they will last 
many seasons. At any rate, they should be kept sharp to 
do this work. The same thing is, in many cases, also true of 
the cylinder and its projections which often are short teeth. 
When the teeth in the cylinder are made of steel and inserted, 
it is necessary they too be watched carefully to see that the 
edges are sharp. On "some machines inserted steel teeth may 
be turned to present new and sharp edges to the corn. 

Cleaning .—was said in the previous paragraph relat¬ 
ing to spring shellers on this subject applies here also. Since 
the cylinder sheller, however, is usually provided with a dust 
collector, it necessarily follows that this should run at the 
correct speed to do good work. The belt should be kept tight 
to be sure the dust and (diaff is removed, for unless it is re¬ 
moved by the collector, it means lower graded corn, because it 
would be impossible for the screen at the bottom of the ma¬ 
chine to remove this dust from such a large quantity of corn. 
This, therefore, should be watched carefully to see that this 
fan does its work properly. When shelling snapped com, the 
husks are also removed by the aid of this dust collector fan. 
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Oiling .—Since shelling is done very late in the season, often 
even during the middle of the winter, it follows that a reason¬ 
ably light oil, say a medium, should be used as a lubricant. 
If a heavy oil is used, it must be kept quite fluid. This can 
best be done by keeping the oil cans (at least one of them) on 
some hot or warm part of the engine while the other is being 
used. It is a good plan to have two cans in any case. It is 
also a good plan to use the pump type with a small plunger in 
them so the oil may be forced to the various parts of the 
machine requiring attention. Where grease is used, care 
should be exercised to see that the cups are screwed down 
or given several turns quite often. The cold weather con¬ 
geals the grease and 
frequently interferes 
with good lubrication. 
Very often the grease 
will not he soft 
enough to force into 
the bearings until the 
bearings have heated 
and sometimes then 
it is too late because 
damage has already been done which may be serious. 

The main shaft on either the spring or cylinder sheller 
should receive special attention. The belt pull sometimes is 
excessive, much of it due to unnecessary belt tension. The 
picker wheel and picker wheel shaft on spring shelters also 
need special lubrication. On the cylinder sheller of the large 
type, where the dust collector fan is a part of the equipment, it 
is important that this fan be well oiled since it has a high 
rotative speed. The cleaning fan on both machines runs quite 
fast and should also be watched very carefully. The small 
bearings on the drags or extension feeders and even the cob 
elevator should be oiled occasionally. It is a good plan to oil 
all bearings often, using a small amount of oil each time rather 
than oiling with a large quantity at less frequent intervals. 



Fig. 227.—Outlet gate used on some 
cylinder shellers. 
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Beveled gears that are used on the machines should be kept 
greased so that they may transmit the power with the least 
trouble and a minimum amount of friction. This is of par¬ 
ticular importance when the angle drive is used. It is also well 
to remember that when these machines are transported 
from place to place the truck wheels should receive an occa¬ 
sional application of axle grease. 

The perform¬ 
ance of the ma¬ 
chine and its life 
are in a large 
measure depend¬ 
ent on the care 
they receive and 
the attention it 
gets in the way of 
lubrication. On 
machines where 
anti-friction bear¬ 
ings are used, it 
is well to be sure 
that at the begin¬ 
ning of the sea¬ 
son’s work all 
these bearings are 
filled with a good 
grade of medium 

oil. Other than 228.—Separating device of a spring slieller. 

this, they will 

probably need very little attention except perhaps a table¬ 
spoonful of oil added every three or four days. It is well to 
remember that a small amount of good oil frequently applied 
gives better results than flooding a bearing at long intervals of 
time. On slow-speed heavy-duty parts, the oil may be heavier 
than in bearings running fast, such as cleaning fan and dust- 
collector fan shaft. Anti-friction bearings, it must be remem- 
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bered, have a function to perform, and to do it well they must 
be cared for, that is, thoroughly cleaned and refilled with oil 
at the beginning of each season. The dust enclosure, that 
is, the felt packing, if it is used, should always be kept in 
first class condition to get satisfactory results. 

Capacity.— The following capacities that may be obtained 
under good average conditions of husked corn for power shell- 

ers of the . two 
types; A 2 hole 
spring shellerwill 
shell from 75 to 
140 bushels per 
hour, a 4 hole 
from 140 to 250 
bushels per hour, 
a 6 hole from 200 
to 360 bushels per 
liour and an 8 
Fio. 22 ft.—Angle drive for use on either type , , uUnlUj. from 
niinhine. 

360 to 500 bushels 

per hour. If snapped corn is being shelled these figures 
should be reduced at least one half. 

A cylinder sheller of medium size will shell from 375 to 700 
bushels of hu.sked coi*n and from 125 to 250 bushels of snapped 
com per hour. A large cylinder sheller will shell from 650 
to 1200 bushels of husked corn and from 200 to 475 bushels of 
snapped com per hour. Large custom machines are on the 
market that are able to shell as much as 1600 to 1800 bushels 
husked corn in an hour. 

Power Required.—To shell corn under average conditions 
requires that the machine run up to its proper speed, and 
under good general conditions a spring sheller of the 2 hole 
size will require from 6 to 8 horse power. A 4 hole sheller 
from 8 to 12 horse power, a 6 hole from 10 to 14 horse power 
and an 8 hole from 14 to 20 horse power. These figures are 
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based on the capacity listed in the preceding paragraph and 
for husked corn. If a suction fan is used an additional 2 horse 
power should be provided. If a drag feeder is used, it will be 
good policy to add 2 more horse power. 



Fig. 230.—A shelling scene. Note husks in foreground removed by 
auction fan. 


A .small size cylinder sheller with all the attachments that 
usually go with this type will require from 24 to 30 horse 
power. A medium machine recpiires from 30 to 40 horse 
power, whereas a very large, custom machine with complete 
attachments will require from 50 to 75 horse power to run to 
capacity. 
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IIUSKBR-SIIREDDERS 

Function.—Tlie purpose of the luisker-shrcddcr is to handle 
shocked corn, to remove the ears from the stalks, also remove 
the husks from these cars, to shred the stalks, and blow them, 
together with these husks, into the mow of a barn. Inciden¬ 
tally, in this process some corn is shelled from the ears. Means 
are provided to separate those loose kernels from the “stover,” 
as the shredded material is commonly termed, clean them, and 
deliver the same into a sack on a bagging attachment provided 
for this purpo.se. 

An elevator to convey the husked ear corn to a wagon box 
is provided to facilitate great capacity with a minimum 
amount of help. 

The cornstalks may be cut into short lengths instead of 
shredding them, by substituting a cutting cylinder, instead of 
a shredding cylinder. The latter is most common and has 
found favor with most farmers who claim it makes the corn 
stover a more palatable stock food. 

Types, Sizes, and Rating.—Th(‘se machines are made in 
two types. One is termed “The Independent Snapping Roll 
Type” and the other, “The Combination Husking and Snap¬ 
ping Roll Type.” 

In the former case the snapping rolls are set horizintally, 
and usually crosswise on the machine. Their length is ap¬ 
proximately the inside width of the machine. They are 
always used in pairs. A machine may be of the single or 
double snapping roll type. In these machines the husking 
rolls set below and forward of the snapping rolls, usually 
at an angle of about 15 degrees, so the ears tend to work 
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down this decline by gravity. They are aided by mechanical 
devices, also. These devices also rotate the ears while on 
these husking rolls to present the entire area to the action 
of the rolls. On some machines, however, these husking 
rolls set horizontally and at right angles to the snapi)ing rolls. 



Fkj. 2.‘>1.—Sido view of Iniskor-slircdder. (Indopetident smipping roll 

<vpe.) 


In such cases gravity does not aid the ears, but mechanical 
means are relied upon entirely to move them on these husking 
rolls. 

In the machines having the Combination Husking and 
Snapping Rolls, they are usually set on an angle of about 15 
degrees. The upper part, or about one-third of each set of 
rolls, acts as snapping rolls, while the lower part, or the other 
two-thirds, acts as the husking rolls. Sizes of husker-shredders 
are usually given in terms of husking roll. A two roll machine 
has two husking rolls; a four roll machine has four, and so 
on. The large sizes run as high as twelve. The number of 
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snapping rolls has no bearing on the size rating, not even, 
when they are a part of the husking rolls. 

Field Operation.—The first thing to do is to 
get the machine properly blocked in position and 
the drive belt put on and running in the center 
of the pulley face and at the correct tension and 
proper speed to deliver all the tractor’s available 
horse power. The main drive pulley is asually 
located on the shredding or cutting c,ylinder. The 
speed at which the shredding e.ylinder should run 
is usually stenciled on the pulley or on the frame 
of this machine. It is very imi)ortant that this 
speed be obtained and steadily maintained. It 
will be found that the shrcdding-cylinder is 
usually run at about 1000 R.P.M. Prom this 
shaft the upper and lower snapping rolls, as well 
as the husking roll counlersliaft, are driven. Very 
often gears are used for this purpose. This, there- 
foi'e, imparts a positive drive between titese mem¬ 
bers. If the main drive pulley on the cylinder, 
therefore, runs at the correct speed, it follows that 
these other parts will also have a correct speed. 

On machines of the, combination snapping and husking roll 
type, fretiueutly the main drive i)ulley is located on the coun¬ 
tershaft driving the rolls. On some machines of this type the 
drive belt may run over several pulleys, 
with a view to getting a positive drive on 
these parts. Idlers may be used to get a 
good wrap on these pulleys besides. On 
machines of this type a speed considerably 
below one thousand is (lomraon. Probably 
a speed of from 350 to 400 is more nearly 
Fig. 234.— husk- correct for this husking roll countershaft. 

mg pm. main drive belt should be run over 

on the shredding cylinder too, it will be speeded to about 1000 
revolutions per minute by using a small pulley on this shaft 
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Fig. 233.— 
A pnii' of 
}i iisking 
rolls. 
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as compared with a large one on the husking-roll countershaft. 
If belt drives are used instead of gears for driving some of 
these other shafts, it is equally important that they be kept 
tight .so that correct speeds of all parts may be maintained. 
Correct speeds of various parts on these machines, as on any 
other farm machine, is an important factor to their successful 
performance. 

The Snapping Rolls, which are always in pairs, should have 
the proper spring pressure so that the cornstalks may be 



Fig. 235.—Feeding device and snapping rolls of conventional machine. 

drawn in and the ears snapped off. Very often it will be found 
that this pressure adjustment is too tight. The result is that 
the roll will not take the corn. The operator will describe this 
as “having no draw.” The solution is—released tension. 
This is an important adjustment. In corn that is damp, par¬ 
ticularly when shredding corn which is being hauled from a 
field in the late fall or early winter, when there has been a wet 
season or even with snow and ice on the stalks, it will be found 
advisable to adjust these springs to get the proper “draw” for 
capacity work. When the spring tension is too loose no such 



HUSKER-SHEEDDBRS 


281 


trouble ■will result; but in such eases, particularly in very dry 
corn, the snapping operation is bad, and many ears go through 
the rolls instead of being snapped off. In fact, a machine is 
usually ‘ ‘ plugged ’ ’ very easily when this tension is too loose. 
A broken spring will sometimes be found causing this trouble. 
At any rate, this 
spring pressure 
should be adjusted 
to suit the condi¬ 
tion of the mate¬ 
rial being handled 
so that the maxi¬ 
mum efficiency may 
be obtained. Care 
should be used to 
adjust both sides 
with equal pres¬ 
sure. 

Never use any 
more spring pres¬ 
sure on these snap¬ 
ping rolls than is 
absolutely neces¬ 
sary to do a thor¬ 
ough job of snap¬ 
ping the ears from 
the stalks. 

For different 
varieties of corn, 
or where the ears are small, it is often necessary to use snap¬ 
ping rolls of special design. For pop-corn, special rolls are 
usually necessary. These are not so vicious and do less damage 
to the corn; that is, fewer ears go through the snapping rolls, 
and less corn is shelled. It is often necessary, in order to get 
good “draw” on the snapping rolls, to “time” them properly. 
The grooved upper and lower rolls, so commonly used, should 



Fig. 2H0.—Snfoty device showins the operator 
out of reach of the snapping rolls. Clutch 
throw-out lever in front of feed table. 
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be carefully timed with each other, which gives these rolls a 
large grip opening. This means a good hold oh the butt ends 
of the stalks and, therefore, a good “draw.” Besides, such 
a timing tends to bend the stalk back and forth, which means 
better snapping of the ears from this stalk. Care should be 



Fio. 237.—Front view of inside of machine showing husking-bed, snap¬ 
ping rolls and gearing. 


exercised to see that the bumpers between the boxes are so set 
that the rolls do not quite touch each other. The smallest 
amount of clearance possible, about one-thirty second of an 
inch should be provided, but in no case should the rolls bang 
against each other, because they will be damaged. 

Husking BoUs are always operated in pairs and are usually 
set with a fixed spring pressure. These rolls may be smooth or 
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nuied. In some cases one roll may have a steel blade like a 
knife, which corresponds with a groove or flute. In any case, 
the purpose of these rolls in sets of two is to remove the 
husks from the ears of (!orn. Where smooth rolls are used, 
husking pins are most generally provided, which are set to 
match with depression or holes on the opposite roll of the pair. 
These pins are small and should he kept sharp. If they get 
dull, they should be replaced or turned so the unworn or sharp 
edge will grip the husk, as the various designs call for. Sharp 
pins are absolutely necessary to do good work. In any case, 
the pins or flutes, whichever are used, should (^omo together in 
pairs so that they get hold of the husks evenly instead of 
merely turning the ear over. This means that the husking 
rolls always should he run in “time” with each other. 

It might happen that a piece of wood or stone would find 
its way to this “husking bed,” as the entire set of husking 
rolls is termed, and in passing through between them, force 
them far enough apart to cause the gears which drives them 
to slip one tooth and get “out of time.” This, therefore, 
should be closely watched and if it should happen, it would be 
necessary to re.set and “time” properly. If they are of the 
type where “timing” makes no difference, care should be 
used, at any rate, to keep foreign substances, sticli as stones 
or pieces of wood, from reaching these hmsking rolls since 
there is danger of breaking them if forced too far apart. 

Above the “husking bed” some means is usually provided 
to aid the work of the husking rolls. This mechanical device 
keeps the ears moving on the husking rolls so that they can 
properly do their work of husking. This device also tends 
to rotate the ears to present all of its surface for the husking 
rolls to remove the husks in a clean and satisfactory manner. 
A further purpose of this device is to get the ears properly 
distributed to this husking bed, and to keep the ears in their 
proper place. Often the ears tend to get stuck on these rolls. 
A further function of this device is to help prevent this, and 
keep the ears from clogging. This part of the machine has an 
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important part to perform. Therefore, it should receive every 
consideration. 

Various devices are used to obtain the results sought. In 
nearly every case the entire mechanism used in aiding or as¬ 
sisting the work of the husking rolls may be set close to or 
away from these husking rolls, to suit various sizes of ears 



Fig. 1!38.—Blower and bagging elevator. 


on the corn encountered. It is important, too, to be sure that 
the ears do not lodge on this husking bed, which makes for 
poor husking. It is equally important to keep them moving, 
else overloading is the re.sult, which is also a bad feature that 
means poor work of husking. 

Note —If clogging should occur, at the husking rolls, the 
operator of the husker-shredder, or any one else should in no 
case, attempt to use his hands to free these ears while the 
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machine is running. This is very dangerous and should be 
very carefully guarded against. This also applies to plugging 
or clogging at the snapping rolls. It should be a hard and 
fast rule of the owner of the machine to caution everybody 
working about the husker-shredder in this subject. 

The Separating Device of the hu.sker-shredder has an im¬ 
portant function to perform. It is to separate the shelled corn 
from the stover, the cut or shredded stalks or leaves. This 
loose corn in the manger often causes the cattle, who are being 
fed on this material, to waste much of it in their eagerness 
to find tliese stray corn kernels which they relisli very much. 
Added to this is the fact that this shelled corn can be used to 
better advantage for other animals, or as jioultry feed. 



Fid. 23U.—Combined cutting and shredding cylinder. 


The adjustment of the clearing fan shutters to get this new 
shelled corn well cleaned needs attention. This can be done 
by carefully opening or (dosing the blinds on the outside of 
the cleaning fan drum. A screen is sometimes used in the 
shoe bottom to remove dirt and grit from the shelled corn. It 
often becomes plugged with the fine dust in this corn, and 
needs close watching. If there is snow or sleet on the corn 
being shredded, clogging of the screen in the shoe bottom is 
common. The ear elevator and spout, although very simple 
parts of this machine, need some care too, in order to avoid 
breakage. If belt-driven, these should be tight enough to do 
the work properly. If chains are used they should be set so 
they are not so loose as to climb the sprocket teeth and do some 
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damage. The bagging elevator, while very simple, also needs 
some attention so that the chains or belts, whichever are used, 
are each doing their work properly. 

The Wind Stacker or Blower on a husker-shredder needs 
great care in order to obtain maximum results. The end of 
the pipe, or chute, of this blower is usually put through a 
door in the barn to deliver the stover into the mow. Often 
during the day it is well to get into the mow to be sure that 
the stover has not accumulated at the end of this pipe. If it 
does this, there is sure to be a plugged blower pipe. Plenty 
of clearance must be allowed at the end of this pipe so that 
plugging will not occur. While it is not apt to do any serious 
damage if noticed soon enough, it causes a delay to clean out, 

and all delays of any sort 
are aggravating. If a lit¬ 
tle caution is exercised, 
therefore, to keep plenty 
clearance at the end of this 
blower pipe in the mow, no 
trouble will be encoun¬ 
tered. What has been said 
on this subject in the paragraph on Threshing Machines will 
apply here, also. 

Lubrication of a husker-shredder needs particular attention. 
Being used in the late fall or early winter when the weather 
is cold means that lubricating oils and greases congeal very 
rapidly and often, although a bearing oil-well has been filled 
recently, it may heat and burn out the babbitt before the oil 
has become fluid enough to do any good. To begin with, 
the lubricating oil used should be light enough to flow and 
yet have body enough to support the parts being lubricated. 
When the steam tractors were common, it was comparatively 
easy to keep the oil hot by keeping one of the oil cans con¬ 
tinually on the hot boiler, while the other was in use. With 
the modern gas tractor, however, as the power medium, no 
such heating places are available, but in any event it is ad- 



Fig. 240.—Shredding cylinder. 
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visable to use two oil cans alternately, keeping one in a warm 
place on the tractor engine to keep the oil warm and fluid so 
that it will flow more easily and reach the bearing to be lubri¬ 
cated. Some oils are obtainable that are not so readily effected 
by lower temperatures as others and high grades of such oils 
may be used. 

The shredding cylinder has a high rotative speed and needs 
special attention. The main drive pulley, located on this shaft, 



Kiel. 241.—A t.vp’u'jil lim.ker-slimlder field seene. 


brings the drive belt tension in this shaft, and its bearings, 
which means that lubrication should be very thorough and 
very carefully attended to at all times. A medium light oil, 
applied frequently and in small quantities will do more good 
than filling the oil wells full at long intervals of time. A good 
grease, too, may be used if the hearing is provided with com¬ 
pression grease cups, but even this nec^essitates careful and 
particularly frequent attention by turning these grease cups 
down often during the run to get uninterrupted service from 
the machine. 
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The snapping rolls, while not being a high speed part, have 
very heavy loads. This means that lubrication needs atten¬ 
tion. The same thing is true of the husking rolls. These parts 
should be oiled with a small amount of lubricant which should 
be applied very often. Neglect will cause a heated bearing. 
It may even melt the babbit out completely, which would be 
more serious. The blower fan shaft, when oiled, should 
rather get less oil at a time, but the number of oilings .should 
be increased in proportion. In other word.s, oil a little each 
time, but oil often. (The chapter on “Lubricating Oils’’ 
will give additional information.) 

Capacity.—Like that of threshers, the capacity of buskers 
is given in bushels of ear corn, or baskets, as is usually the 
case, that may be husked per hour. Here, too, like threshing, 
it is easily seen that it is really a question of yield of the corn 
per acre that would influence the capacity. The approximate 
figure for capacity based on average corn yields per acre which 
may be used per set of husking rolls is twenty baskets (bushel 
size) of husked ear corn for each set of husking rolls per hour. 
Actual capacity depends, first of all, on the yield, then on 
adjustments of parts, and on the type machine used and the 
condition of the corn being husked. 

Machines that have the combination snapping and husking 
rolls in the larger sizes usually have a greater capacity per 
unit of width than the other type. In fact, a large eight roll 
of this type has the capacity of a ten or twelve-roll of the other 
type. This is easily understood since such a great snapping 
roll area is presented to the incoming mass of corn as com¬ 
pared with the single set of .snapping rolls. To offset this, 
' however, is the fact that this type machine usually does not 
do so good and clean a job of husking. It often shells con¬ 
siderably more corn, too. This is due to the fact that as the 
upper or snapping end of the rolls is opened to let stalks and 
leaves through in such great quantities, the lower or husking 
ends of the rolls are farther apart than usual, which accounts 
for the lower grade work of husking and often excess shelling. 
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The following table gives figures on capacities of husker- 
shredders under favorable conditions of corn and with good 
average yields: 


SIZE :maciiine 

CAPACITY PER HOUR IN 
BUSHELS 


15-20 

22-40 

35-00 

45-80 

70-100 

80-120 

4 “ . 

6 “ :. 

8 “ . 

10 . 

12 . 


Power Required.—The work of liusking-shredding like 
threshing recpiires a great deal of power and of a steady 
uniform kind. When fliese machines were operated by steam 


tractors there was usually plenty of available power and often 
a surplus. The selection of a busker-shredder should, there¬ 
fore, be in accordance with the power wbicb will be available. 

The following table will give approximate figure of power 
requirements for busker-shredders of different sizes and is 
based on <'orn in good condition and of average yields and 
average length: 


SIZE MACrriNE 

IlOKSE-POWKR REIQUIRED 

2 roll . 

5-1 0 

4 “ . 

10-15 

0 << ,. ... . 

15-20 

8 “ . 

20-25 

10 < ‘ . 

25-30 

12 . 

30-40 




CoMiiiNATioN Machines 

The term “Combination Machines” refers to husker-shred- 
ders that are used for silo filling. These machines are often 
termed “busker silo-fillers.” The material handled is usually 
shocked corn. Tests have proven that by adding sufficient 
water corn in this stage makes fairly good silage if properly 
put up. 
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The first change that is embodied is that the cylinder is 
usually a knife wheel cutter, instead of a shredding cylinder. 
Means are provided for snapping a part of the ears from the 
corn stalks and husking them in the usual manner. The bal¬ 
ance are put thru with the stalks and go to make the silage. 
Snapping rolls of different kinds may be used that vary the 
percentage of corn that is snapped. Means are also provided 
for conveying all shelled corn in with the silage. 




II 


Fig. 242.—Snapping rolls on combination machines. A put aliout 50% 
of the ears in the silo, B about 30%. 

Additional lengths of blower pipe may be procured that 
permit blowing to the top of the silo. Deflector hoods or 
elbows for the upper end may be used on such machines. 
This change makes a two purpose machine and enables a 
farmer to change over from one to the other within a short 
time. The general outside appearance and driving mech¬ 
anisms are usually undisturbed. 

The power required is approximately the same as listed 
in the table for work with husker-shredders. The capacity 
as silo filling machine may be read in tons per day, instead 
of bushels per hour as indicated on the table shown above. 














CHAPTER XXIT 

CLOVER HULLERS 

Function.—There are from fifteen to eighteen million seeds 
in a bushel of clover or alfalfa, and to get these out of the 
heads or seed pod.s and free from dirt and foul seeds is the 
work of the huller. Clover hullers have many things in e,om- 
mon with threshing machines; it might even be said that they 
are threshers. Extra parts called “clover hulling attach¬ 
ments” are available for practically all thre.shing machines on 
the market. These are only partly suece.s.sful in doing the 
work of clover or alfalta hulling. To hull and clean clover 
or alfalfa seed properly necessitates running it through a 
special machine called a “huller.” The purpose, of course, is 
to remove the seeds from the head and separate them 
thoroughly from the stems, broken leaves, etc. 

Sizes, Types, and Rating.—Clover hullers are usually made 
in a very limited number of sizes and are rated like threshing 
machinery—that is, width of cylinder and width of rear. Many 
manufacturers give their machines a common term such as 
“Special,” “Regular” or “Standard,” etc. Others use the 
size such as a “40-60” or a “30-50.” The cylinder in such 
cases is the small dimension and the rear of the machine is 
the larger dimension. All hullers are practically alike. They 
are not usually made in great quantities like threshing ma¬ 
chines, yet their importance in agriculture is never questioned. 
Practically all hullers are similar in that they have a stemming 
cylinder and a hulling cylinder; all have separating devices, 
a shoe, and most of them an auxiliary cleaning attachment. 

Field Operation.—The clover must be in the proper physi¬ 
cal condition for good hulling. It must be very dry. Hulling 
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is done late in the season, and if the work is done early in the 
morning there will be considerable dampness in the material 
to be handled because the moisture of the night is on it. Ex¬ 
posure to the sun a few hours in the morning will usually 
dry it sufficiently to make it ready for the machine. Clover 
hulling should therefore be started late in the day, and on a 
bright dry day, to get the best results from the machine. 

The discussion of threshing machinery and the method of 
setting and belting will hold good for clover hullers. It is 
important to guard against over-feeding the machine. Ma¬ 
terial must be fed to the huller very carefully and uniformly. 



Fio. —A skeleton view of a clover huller. 


The stemming cylinder, like that of the threshing machine 
cylinder, has spikes or teeth which pass between a series 
of stationary teeth in the concave. These cylinder and con¬ 
cave teeth remove the heads or pods from the stems. This 
represents the principal work in hulling. The teeth should 
run very close to each other, and, like the thresher, should be 
adjusted so that they travel exactly midway between the 
concave teeth. This means that they should be evenly spaced 
to get the best results from the machine. As in threshing, 
it is advisable to use as few teeth in the concave as will do 
good work. The fewer that are used consistently with the 
work done, the easier will be the work on the separating racks. 




CLOVER IIULLERS 


293 


because less small straw and chaff will have to be handled. 
The material passes under a beater and over a separating 
table of coarse mesh. The coarse material, such as stems, 
leaves, etc., goes out at the rear end. The threshed loose seed 
and the pod in which the seed is held fall through and are 
carried forward on a rack 
called a return pan or re¬ 
turn table. This work of 
.separating is done by a 
close and fine mesh rack. 

Some macliines have two, 
others only one. This 
threshed material, going 
forward, is fed into the 
hulling cylinder, which is 
usually some eighteen or 
twenty inches in diam¬ 
eter, and the full width of Ihe machine. It is ordinarily 
covered with some (marse material like a rasp, or filled with 
hundreds of small steel pins to get a rasping or rubbing action. 
It runs about 800 R.P.M., depending on the diameter, and 

very close to concaves, 
usually made of wood, 
and covered with this 
same rasp material. 
It can readily be un¬ 
derstood, therefore, 
that the seeds in the 
pods, coming to this 
Pio. 24,").—Tile cylinder and con- cylinder and 

having to travel be¬ 
tween it and the concave, arc rubbed violently between these 
rasps, and the small cover or alfalfa seeds are removed from 
the pods in a very thorough mnaner. 

It is very necessary that the adjustment of this concave 
to the hulling cylinder be made carefully. The quality of 




Fi(5 . 2-44.—A stt'niining- (‘.vlindor with 
concaves aud heater. 
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Fig. 246.—One type of rasp used on 
bulling cylinder and concaves. 


work done is largely affected by this adjustment, and it should, 
therefore, be watched very closely. These concaves are usually 
adjusted at the front and rear, and it is good practice to set 
the front end—that is, the end where the material is fed 
into the huller cylinder—a trifle wider than the rear. This 
permits of more capacity and l)etter work. It gives the hulling 

cylinder what is com¬ 
monly termed “draw.” 
The material from here 
passes over a chaffer, the 
heavier material going 
out into the wind stacker 
and the fine seeds drop through this chaffer to the shoe. The 
work here is similar to that of the threshing machine. A 
tailings-elevator, simitar to that used on the thresher, moves 
the coarser material forward to the hulling cylinder to be 
re-hulled and the clean grain is elevated to the re-cleaner. 

The re-cleaner contains a small shoe and a fan, and these 
seeds pass over a series of riddles of fine wire mesh or per¬ 
forated metal. The blast 
from the fan, acting on 
the seeds, removes the 
dirt, that is, the coarse 
dirt that is lighter than 
the seeds. The seeds then 
travel over a screen, 
usually of wire mesh, 
through which sand and 
other heavy foreign ma¬ 
terial pass by gravity. 

The seeds are then delivered, thoroughly cleaned, to a bagging 
attachment and put into sacks ready for the market. The 
method of setting the sieves in a thresher for cleaning grain 
applies to hullers also. The setting of the re-cleaner is com¬ 
paratively simple. It is largely a question of getting the 
proper wind adjustment to do the work thoroughly. The 



Flo. 247.—Cleaning shoe (note fine 
sieves). 
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selection of one or another of the various screens for this 
re-cleaner depends on the seed that is to be handled. 

Also the discussion under the heading of “Threshing,” 
relating to proper speeds, the 
handling of the various belts, 
and the feeding, will apply 
here. The wind stacker used 
on the huller is identical with 
that used on the thresher. 

It is a good plan, at the end 
of the day’s run, to elean the 
inside of the machine thor¬ 
oughly by running it (piite 
awhile after feeding has 
stopped. The fine seed, dn.st, 
etc., accumulates moisture 
from the night air and if left 
in the machine, will settle or stick to the grain pan or to 
sieves and sereens, and interfere seriously with good work 
the following morning. A canvas cover or tarpaulin to spread 

over the entire huller 
every evening will 
prove a good invest¬ 
ment. 

Capacity. — The 
huller capacity fig¬ 
ure, unlike thresher 
capacities, is low. The 
difficulties of hulling 
which make this so 
are the smallness of 
the seeds and the fact 
that it is hard to remove them from the bolls; and further¬ 
more, the machine may be run for only a few hours each day. 
In general, a 30- or 32-inch huller under favorable conditions 
of the clover or alfalfa and of average yield, from 10 to 15 



Fio. 249.—A feeder for a huller. 
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Fig. 248.-—Skeleton vi(‘w of a rc- 
fleaner. 
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bushels of seed may be hulled per hour. A good average rate 
of hulling for a 34- to 36-inch machine is from 12 to 18 bushels 
per hour. 

Power Required.—Hulling clover requires slightly less 
power than is required for running a thresher of the same 
size. The table given above on the power required in operating 
threshing machines will apply equally well to hullers. Under 
good conditions it would be safe to select the minimum figure 
of power requirements. 



CHAPtER XXTTT 

PEA ANO BEAN TIIRESHEKS 

Function.—Tlie purpose of these machines is to remove the 
various kinds of pens and heans from the vine and the pod. 
This work is fre((ucntly done by a {frain-thre.sliing: machine 
witli the necessary attacliments, which does the work fairly 
well, without injuring the peas or heans. More often a regular 
pea and bean thresher, made specially for this work, is used; 
particularly so in localities where gi’oat (piantities are grown. 
In such localities these machines are often .termed “beaners.” 
The different varieties of peas and beans call for a variety of 
sieves and adjustments to clean them properly; it is merely 
a (piestion of getting the correct combination of parts to bring 
this about. 

Types, Sizes, and Rating.—In localities where peas and 
beans are grown in cpiautitie.s, it is best to secure a ma¬ 
chine built especially for this purpose. These machines usually 
have two threshing cylinders; some have three. In localities 
where this crop is a side issue, and grain the main issue, 
attachments to the ordinary grain thresher will do very well. 
Since the working parts of pea and bean threshers are similar 
to those of a grain thre.shing machine, it will be found that 
the rating of sizes are the same as those of thre.shing machines, 
which is explained in the paragraph on this subject in 
Chapter XVIII. 

Field Operation.—The operation of these machines is ex¬ 
actly the same as that given in the chapter on threshing 
machinery. Peas and heans are far more brittle than grain 
and much more difficult to handle, to say nothing about the 
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differences in size and, consequently, the speed of the cylinder 
must vary materially. 

The distance between the cylinder and concave teeth must 
be much greater than on machines used for threshing small 
grains. If not, the peas or beans will be broken or the outer 
skins injured or damaged, which will grade them very low 
on the market. 

The speed at which the cylinder should run, like that of 
the grain thresher, depends on the diameter of the same. 
It is usually stenciled or printed somewhere on the side of 



Fig. 250.—Sectional view of a beau thresher allowing both cylinders. 


the machine, and it is necessary that this be very closely 
watched and kept uniform. In any event, it will be some¬ 
where near one-half as much as for grain. On machines using 
a large diameter, a speed of about 360 R.P.M. to those of a 
small diameter running about 550 R.P.M., the peripheral speed 
is practically the same in all cases for the same work. In 
other words, like grain threshers, it is uniform. It may be 
increased when the peas or beans are very hard, like the 
garbanza bean, or reduced if the opposite condition is found, 
as will be the ease when threshing white navy beans. 

The operation of threshing machinery, with reference to 
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adjustment of concave sieves, etc., will also apply to machines 
handling peas or beans. 

Breakages run the grade down very rapidly, and since it 
is desirable to deliver peas and beans undamaged to the sacks, 
they should be whole and Jiot split. The tailings-elevator and 
the auger usually work without doing any damage, yet if not 
properly adjusted, the tailings-elevator and even the weighing 
or bagging elevator may damage some varieties of peas and 
beans, and if the elevator chains are too slack, this is more 
likely to happen than if they are tight. 

Cleaning peas or beans 
is a comparatively simple 
task, which merely re¬ 
quires a chaffer sieve and 
a shoe sieve of the proper 
size. When threshing 
small peas, the adjustal)le 
sieve that is used in 
threshing grain will be 
found satisfactory if . 
opened very wide. This 
also holds true in some of 
the smaller varieties- of 
beans. Where large peas 
or beans, such as horse beans, are threshed, a special chaffer 
and sieve, preferably of the lip type, should be used to let 
them pass through it, otherwise serious wastage may result. 
It is also a good plan to use a screen at the bottom of the shoe 
to remove all dirt and foreign substances which always find 
their way through the machine to this place. 

Since the work of threshing peas and beans is very dirty 
and dusty, particular attention must be paid to keeping the 
bearings free from grit and to keep the oil welM covered and 
apply a lubricating oil very freely to the cylinders, the clean¬ 
ing fan, the wind stacker, and the shaker cranks. Because 
the beans are threshed directly after they come from the 



Fio. 251,—(’ylintlcr sind <‘oiu*nvt*s for 
pen and Ixnm (Note 

wide spacing of teeth and large 
pnlleya.) 
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ground where they have been dried, there is always an accumu¬ 
lation of dirt. More than this, the dirt usually hardens on 
beans in lumps and in going through the machine it breaks up. 
Peas and beans grow best in sandy soil, and sandy soil will 
ruin a bearing more quickly than any other kind, for it 
is practically all grit. Wherever possible, it is a good plan 
to use an exhaust fan^—which is nothing more or less than 
a suction fan placed on the deck of the machine—which 

will remove most of 
tliLs dirt and dust, 
taking it from behind 
the cylinder and de¬ 
livering it through a 
long cloth tube to the 
rear of the straw pile. 
This will help make 
the work around the 
machine much more 
agreeable for all con¬ 
cerned. Such a suc¬ 
tion fan may be a 
part of the regular 
machine or it may be 
purchased as an 
extra, but in either 
case it is a valuable part of a bean or pea threslier. 

Oiling the machine like a tliresher is important. The two 
or three cylinders and the wind staeker, if used, should be 
oiled every few hours throughout the day. The suction fan 
and cleaning fan, too, should get the same attention and .just 
as often. It is desirable to oil a pea and bean thresher even 
more often than a grain thresher because the dust and dirt 
about the machine if it got into a bearing is far more danger¬ 
ous because of its gritty nature. 

Capacity.—The capacity of pea and bean machines is much 
less than that of grain threshers. Their capacity rating will 
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bean machines. 
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vary with the different kinds and varieties of peas and beans 
that are being handled and with various sizes of machines. 
In general, it is reasonable to expect less because of the re¬ 
duced cylinder speeds. An ordinary 24-inch bean machine 
should be able to thresh and clean from 35 to 50 bushels of 
peas or beans an hour and do a thoroughly good job. White 
navy beans, if brittle, must be liandled more .slowly, whereas 
peas, if a hard variety and very dry, may be put through the 
machine at liighcr speeds. Regular grain threshers provided 
with attachments for thi’c.shing peas and beans will have 
about one-half the capacity of a i-egular bean thresher of 
equal size. 

Power Required.—The power required to handle peas and 
beans is slightly less than that for threshing dry oats. It is 
safe to take from 15 to 20 pereent less than the minimum 
figures given for the power re(]uired to run grain threshers. 
Regular grain Ihreshers handling peas and beaus will require 
about one-half the power that is required for threshing grain 
even at its best. 



CHAPTER XXIV 

PEED GRINDERS 

Function.—The purpose of these machines, which are 
often termed “feed mills,” is to grind various grains into 
feed for cattle and stock. It may be either shelled corn, 
husked or picked corn, kaffir, corn, beans, peas or pea vines, 
peanut hay, or any roughage requiring grinding into various 
degrees of fineness to meet conditions. The machines should 
be able to grind any of these materials or any combination 
of them with a minimum amount of power, and to the re¬ 
quired degree of fineness with the least trouble and in the 
shortest possible time. This machine should have capacity in 
proportion to the power which is available and the degree of 
fineness ground. 

Types, Sizes, and Rating.—There are several types of so- 
called grinders. “Feed Grinders” grind feed for stock, on the 
farm. For this purpose there are two distinct types. One 
is a machine used for grinding small grains or corn only, 
and the other is for cutting and grinding roughage and grains 
together. In the latter type, a mechanism is provided which 
cuts roughage, such as cornstalks, hay or other material, into 
small bits before it is introduced to the grinding plates, alone 
or in eombination with small grain. These two types cover 
practically the entire range of feed grinders which would 
be used in combination with a tractor for farm work. 

These machines are rated in sizes according to the diameter 
of the grinding plates. For instance, a 10-inch machine 
would have plates 10 inch in diameter, a 12-inch machine 
would have plates 12 inches in diameter, etc. These grinding 
plates are often referred to as buhrs. Combination cutters 
and grinders usually have a cutting mechanism with sufficient 
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capacity to suit the size grinding plates which are used. The 
selection of one or another, with reference to size, should be 
based on the power available and the amount of stock to be 
fed. 

Operation.—It should be set low enough so that it is con¬ 
venient to pitch or shovel into the hopper and should be pro¬ 
vided with facilities to use with the tractor, that is, with the 

belt pulley of the proper 
diameter so that it can be 
belted conveniently. The 
operation of these ma¬ 
chines, so far as belting 
is concerned, is similar to 
that of any belted ma¬ 
chine. They must be 
properly secured to the 
floor of the barn or 
granery where the grind¬ 
ing is done; or else se¬ 
curely fastened to some 
liberal sized skids, so that 
they, in turn, may be 
staked to the ground if 
grinding is done where no 
floor is available. When 
starting a new machine, it is important that the plates be 
well separated; iti other words, that there is plenty of clear¬ 
ance between them. All machines have an adjustment be¬ 
tween the plates, governed by a screw, by which very close 
regulation can be procured. This screw, in most cases, works 
against a spring. This spring will compress if foreign ma¬ 
terial of some sort gets into the grinding plates and will, 
therefore, avoid breakage and serious damage. An auxiliary 
hand lever, operating a cam, is also provided on nearly all 
machines so that the operator can instantly release the plates 
when necessary. This lever can also be thrown back to the 



Fio. 253.—Ooniinoii foetl 
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original position which means that the original adjustment 
is procured after the plates have cleared themselves. These 
are preliminary adjustments which should be made to become 
familiar with the machine and to get material ground to the 
proper flnene.ss. 

No particular figure can be given for the proper speed at 
which these machines should run. Unlike most other farm 

maiihines, they do not 
have a critical speed 
at which it is neces¬ 
sary to operate them. 
It, however, should be 
the aim of the owner 
to run them no less 
than about 40(1 
R.P.M., and in no 
ease should the speed 
exceed 1000; in fact, 
about 800 R.P.M., is 
fast enougli for all 
ordinary conditions. 
It must be borne in 
mitid that the ca¬ 
pacity is, in a measure, in proportion to the speed. 

Most manufacturers fiu'iiish an extra set of plates with 
each machine and sometimes an extra set of breakers or crush¬ 
ers. Plates to suit the grinding of different degi'ees of fineness 
are available and may be selected to suit the conditions under 
which the machine is to work. It is a good scheme never 
to grind the material any finer than is nece.s8ary to get the 
results in feeding which are desirable. Finer grinding takes 
power and is slow work. 

It must be understood that these machines are to be oiled 
very thoroughly. Particular attention must be paid to the 
bearing next to the drive pulley because it carries the belt 
tension of the main drive belt besides the regular load im- 






FEED GRINDERS 


305 


posed upon it in the grinding. If, as is often the case, a little 
grinding is done every day, or twiee or three times a week, 
care should be exercised to oil all the bearings with a good 
grade of lubricant each time before starting and often during 
the run. 



of 


In feeding these machines, the operator should be sure that 
no foreign material gets into the hopper. Small pieces of 
wood and stones find their way into the feedijig hopper with 
the material being handled. Sometimes even a stray bolt or 
a nut will be fed to the hopper; and these foreign substances 
are in turn delivered to the grinding plates, and may do seri¬ 
ous damage, if 
they are largo 
enough and if 
the compression 
spring is screwed 
down so tigh1 
that the plates 
vvill not have lee¬ 
way enough to let 
this foreign snb- 
tance through be¬ 
tween them. On 
most grinders the 
the “concave,” as 
wood break pins, 
fore, should cause 
concave to shear these wood pins, allowing the bottom to drop 
and this material to fall on the ground. Care should always 
be used to replace these pins with new ones made of wood. In 
no ease should iron be u.sed. The main shaft may be badly 
bent and, in fact, the concave broken, and in some cases the 
machine so badly wrecked that it is beyond repair if a foreign 
substance gets into this machine where a bolt is used instead 
of the wood shear pin. 

The operator should accustom himself to keeping his ears 


Fid. 2.").").—('rusliiiiff 
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bottom under the crusher or breakers, 
it is commonly termed, is provided with 
Large pieces of foreign materials, there- 
enough extra load to come on this 
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well “peeled” for strange noises about the machine. Foreign 
substances getting in between the crusher and concave, or 
even between the plats, will instantly make a racket that tells 
of trouble. In such eases the little release lever, mentioned 
above, which operates the cam, should be thrown over, which 
instantly releases the plates and allows this foreign material 
to pass through, before serious damage is done. 

On those combination machines which have separate cutting 
mechanisms for grinding cornstalks and other roughage, 
together with small grains, the same amount of care should 

be exercised in keeping 
foreign materials from 
reaching these cutting 
knives. Since knives 
are actually used to cut 
this roughage, and 
since they travel close 
to a shear plate, it is 
very important that 
they be set close 
enough to the shear 
plate to cut well with¬ 
out actually touching 
it. A clearance about 
the thickness of a piece 
of thin cardboard will 
be sufficient for run¬ 
ning, and yet the cutting will be done thoroughly and with 
the least amount of power. It must, of course, be under¬ 
stood that these knives should be sharp, and in cases where 
much cutting is done, and they lose their edge, they should 
be reground. The operator should never attempt to cut with 
dull knives. This is particularly true of dry material. 
When material is damp, it cuts more easily, but it is important 
to avoid grinding wet or damp material of any sort unless 
it is to be used for feed immediately. No amount of damp 
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Fio. 256.—Grinding plates. (Note dif¬ 
ferent tyijes.) 
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material should ever be ground up, for more than a day or 
two in advance. It will mildew and spoil. In any case, 
grinding material for more than two or three days ahead is 
poor policy since the.se materials keep much better in the 
original state than when ground. 



I’lG. 257.—Feed gi-indci- with bagging device. 


When this roughage is fed, butts should usually be fed 
first and the hopper should be kept full continually, to get 
good results. To run a machine alternately empty and full 
is not alone hard on the engine or tractor driving it, but 
equally bad on the machine and the quality of work that it 
does. 

Where large tractors are belted to relatively small grinders, 
it is a pretty easy matter to over-work the grinder. Care 
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should be had to see that the grinder is kept full, but not over¬ 
worked because this induces stress and strain on the machine 
which may damage it seriously. In no ease should the operator 
try to get the capacity of a 10-inch machine from one with 
6-inch plates. The best thing to do to get a little more capacity 
is to bring the speed of the grinder up, and if this speed is up, 
the operator must never force the material into the hopper by 
crowding. 

The grinding plates are usually made of cast iron with a 
chilled surface, which is very hard. It is really a glass hard- 



Flo. 258.—Portable combination machine. 


ness and these plates grind by rubbing the material be¬ 
tween them. Much care is needed in bolting them into place 
on the machine. The stationary plate should be free on its 
backing so that it will align itself and run parallel with the 
revolving plate. If, for any reason, this plate seems to rub 
at a certain place in the revolution of the revolving plate, it 
should be removed and an examination made to be sure that 
there is nothing in the way that hinders this plate from align¬ 
ing itself to operate properly. 

Various types of cob breakers are also furnished for these 
machines. The selection of one or the other depends on the 
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material which is to be handled. Care should be used in re¬ 
moving them to be sure that they are always securely fastened 
to the shaft. 

The amount of material these machines will handle and 
grind well can be regulated by the gate on the hopper of the 
machine. This gate governs the amount of material that 
enters the grinding plates. This gate should be set so that 
the maximum of material is fed through tlie machine con¬ 
sistent with the power. In other words, by grinding more 
slowly it is possible to grind finer than by forcing the ma¬ 
terial througli or crowding it. It is also important .sometimes, 
when tractors of small 
horse power are being 
used, to use this lever 
to throttle the amount 
of material going 
through the machine. 

This refers particu¬ 
larly to grinding grain 
w here there is a chance 
of putting too much 
through for the power 
that is available. Agi- 259.—Feeillng device of combination 

tators are also pro¬ 
vided in the hoppers of many of these machines which keep 
the material moving. Frequently, when the machine does not 
deliver the material at the outlet spout, it may be due to the 
fact that the hopper is plugged, which, in turn, may be be¬ 
cause the agitator has become disconnected or broken. This 
agitator is of particular advantage when grinding roughage 
which has a tendency to bridge across the hopper and will 
not, therefore, work down into the spiral crusher. 

Attachments.—The most common attachment for grinders 
is an elevator which is usually driven from the main shaft by 
a small pulley and a two or two and one-half inch belt. This 
elevator is sometimes very long and provided with a spout to 
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deliver into a wagon box; or a short elevator may be provided 
with a bagging spout which will deliver the ground material 
into sacks. The choice of one or the other depends on the 
disposition that is to be made of the ground material and the 
amount of material being ground. 

These elevators require very little care other than keeping 
the belt tight and the bearings oiled. Of course, the upper 
bearing should be adjusted so that the conveyor on the inside 



Fio. 2IK).—(1oinliin.ific)ii Krinder mid cutter with blowing device. 


will lift the ground material. If a chain is used, the adjust¬ 
ment must be such tliat there is no danger of its becoming 
unhooked because it is too loose. Neitlier should it be so tight 
as to cause unnece.ssary stresses on the bearings or chain. 

Capacity.—The capacity of these various machines is in 
proportion to the power available and the speed at which the 
grinding plates are operated, together with the degree of fine¬ 
ness which is desired. The hopper, in most cases, is in propor¬ 
tion to the size of these plates. 





PEED GRINDEKS 


31i 


The following table is an approximation of the capacities 
of machines of this sort. It may he seen that the capacity is 
in proportion, in a measure, to the power whicli is being used 
to drive the machine. The speed at whicli these machines run 
has a decided influence on the capacity. The capacity is also 
further influenced by the degree of fineness to which the ma¬ 
terial is being ground. Tlie figures given, however, cover 
average conditions with plates which are usually furnished 
with these machines when sent from the factory. 


SIZE GRINDER 

R.P.M. 

CAPACITY PER 

HOUR 

BUSHELS 

APPROXIMATE 

POWER 

REQUIRED 

6 inches . 

400 

8-16 

4 ]1.P. 


500 

10-20 

5 


700 

16-32 

() 


900 

20-40 

8 

8 inches . 

500 

i6-:i2 

6 U.P. 

, 

(500 

20-40 

8 


800 

28-56 

12 


000 

30-60 

14 

iO inches. 

,">00 

20-40 

8 U.P. 



28-56 

12 



36-72 

16 



40-80 

18 

12 inches. 

.^00 

36-72 

16 H.P. 


000 

40-80 

18 


700 

44-88 

24 


800 

48-96 

30 


The capacity in corn or kaffir of a combination roughage 
cutter and grinder will be from 40 to 60 bushels per hour or 
from 1800 to 2400 pounds ground medium with 8- or 10-inch 
buhrs at speeds of from 750 to 950 R.P.M. Ilay may be 
handled at a figure of from 3 to 5 tons per day of 10 hours 
at this same speed range. 

Power Required.—The table above also shows the approxi¬ 
mate power required to operate these machines and is based on 
grinding to the capacity figures listed, and at the speeds given. 
Variations, of course, depend on the kind of material being 
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handled, and the fineness to which it is ground, which also 
will influence the power. This table, however, covers average 
conditions and may be used as a basis for selecting machines 
to go with the tractor or any engine of a horse power indi¬ 
cated. Combination cutters and grinders require more power 
since the roughage require cutting before it reaches the grind¬ 
ing buhrs. A machine of this sort with 8-inch buhrs will 
require from 12 to 18 horse power at a speed of from 700 to 
900 R.P.M. One with 10-ineh buhrs from 20 to 25 horse power 
at a speed of from 700 to 900 R.P.M. 

Peed Cutters 

Function.—This machine is only a cutting mechanism and 
cannot be used for grinding. It may be used for cutting corn, 
hay, straw, etc. In some sections of the East and South it 
is termed a ‘ ‘ cutting box. ’ ’ 

Types and Sizes.—Like silage cutters, these machines are 
made in two types—the flywheel and the cylinder. These ma¬ 
chines are generally rated in sizes which represent the width 
of the feed throat, such as a 6-ineh and an 8-inch or a 10-ineh 
machine. 

Operation.—Since these machines are cutting devices, it 
means that work around them should be very carefully done 
to avoid accidents to the operator. Since they are belted 
machines, although requiring only a small amount of power, 
they should be properly secured to the barn floor and well 
belted. The speed at which a flywheel machine should run is 
usually given in the printed matter accompanying the ma¬ 
chine. In no case should a speed of 650 R.P.M. be exceeded. 
Cylinder cutters should never be run in excess of 750 R.P.M. 
Extreme care should be used in feeding the material to the 
feed rolls not to crowd it at all. A slow, steady feed is de¬ 
sirable. Sharp knives are always necessary. Much of what 
has been said about the field operation of silage cutters will 
apply to these machines. The length the material is cut can 
be changed from about % inch to 2 inches. 
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Capacity .—The capacity of these machines in general is 
from 900 to 1500 pounds of hay an hour for an 8-inch size, 
depending on the length of cut, the material being handled, 
and the steadiness of the feed. Large machines with regular 
feed aprons will cut from 1500 to 3000 pounds an hour. 

Power. —The power' required to run these machines varies 
from aboTit 3 to 6 horse power for an 8-inch, while a 10-inch 
machine will require from 5 to 10 horse power. These 
are approximate figures because there are so many factors 
that enter into this problem that influence the power require¬ 
ments. 



CHAPTER XXV 

WOOD SAWS 

Function.—The purpose of these machines for farm use is 
to saw wood into boards or for fence posts or for fuel. Tliese 
machines are made in many different types and sizes to suit 
the different uses. One type may be to cut small tree trunks 
into fence posts for which a pole saw would be used, or into 
cord or fire-wood, in which case a common sliding or swinging 
table saw would do. This is for cross cutting. If it is in¬ 
tended to cut timber into boards, a rip saw is necessary. Such 
farm sawing outfits, to be operated by tractors, are nearly 
always equipped with circular saws, and is commonly termed 
a “saw mill.” 

Types, Sizes, and Rating.—As mentioned above, there arc 
a good many types of saws, and the illustration shows some 
of the various kinds. The sizes of these machines are usually 
designated by the saw diameter. Cross cut saws are usually 
24 or 30 inches in diameter. Rip saws from 30 to 50 inches 
in diameter. For ordinary farm work, such as cutting wood 
for fuel or for fence posts, the type with the flywheel on 
separate counter shaft below the table will be found very 
practical. 

Power drag saws are also obtainable but not so common as 
circular cross cut saws. Saw mills, which are used prin¬ 
cipally for ripping timber into boards, are growing less com¬ 
mon since the local supply of available board timber is rapidly 
decreasing, or else it may be purchased at the dealers at a 
figure that makes sawing unnecessary. Large saw mills mak¬ 
ing a business of this work often turn out a better grade of 
lumber, and in some localities are able to furnish it just as 
314 
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reasonably as farmers are able to cut it up from their own 
wood lot. 

Field Operation.—The operator of a wood saw should 
realize first of all that this is a dangerous machine. Since he 
must work right in front of the cutting edge, it is well to use 
a great deal of caution so that neither he nor anybody working 
with him gets close enough to be involved in an accident that 
would result in the loss of a hand or even a finger. Small 
loose pieces coming in contact with the rapidly revolving saw 
blade are often thrown with sufficient force to do bodily hurt 
and therefore, some care 
should be used to keep 
such pieces away from the 
saw. 

It is important that the 
saw should run at proper 
speed, which for cross 
cutting is approximately 
9,500 feet per minute. 

This is the speed or travel 
at the periphery or at the 
ends of the teeth of the 
saw. This means a speed 
of 1200 r.p.m. for a 30- 
inch saw, 1500 r.p.m. for 
a 24-inch and so on. Speeds for regular saw mills for 
ripping should be about 4000 feet per minute. Speeds for 
soft woods may be somewhat higher while for hard woods it 
should be reduced. The power available is a factor to consider. 
The diameter of the saw and the number of teeth must be 
considered. The machine must be well staked and securely 
held and be W'ell belted. ' A belt of the correct width and 
sufficient length to pull the saw in question is necessary. 

On the smaller type saws, such as the common wood saw, 
for individual use for cutting stove wood, or pole sawing, 
whichever may be done, it is necessary that the saw mandrel 



Kkj. 2(n. —(.oninion wood huw for 
sawing stove wood. 
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run true. It should always be set level. Care should be taken 
in every ease to see that this mandrel is kept true and that 
nothing is allowed to fall on it or in any way injure it as it 
is not possible to get satisfactory results from outfits with 
bent mandrels. On the small outfits that set out of doors 
most of the time, it is a good plan to remove the saw during 
that time when it is unused. It should be greased and hung 
in a dry place. The amount of work that .saw mills or sawing 
outfits can do is in proportion to the sharpness of the edge 

that is kept on the 
teeth of the .saws and 
the power available. 

To get good results 
from a regular saw 
mill the set-up must 
be correct. The ma¬ 
chine must he prop¬ 
erly staked to the 
ground and should be 
set level. The best 
place to level the ma¬ 
chine is on the saw 
mandrel, and with the 
saw properly in place, 
By placing the level 
vertically on the saw 
itself, a cheek may be had on this leveling. To .set the machine 
horizontally the carriage track timber will form a good foun¬ 
dation on which to level lengthwise. With the machine prop¬ 
erly leveled, better work may be done. 

A 48" rip saw with 24 teeth should run about 350 revolu¬ 
tions per minute. As the number of teeth increases so should 
the speed and power inerea.se. A 48-incli saw with 34 teeth 
should run at about 500 revolutions per minute. Larger 
saws should run more slowly, but in about the same pro¬ 
portion. 





Fig. 2fi2.—Wofxl sjiw for pole sjiwinff. 
(Note countershaft and flywheel below 
table.) 




WOOD SAWS 


317 


The carriage drive on these saw mills is usually friction 
and this should be carefully watched and kept clean. Grease 
or oil should never be allowed to accumulate on these friction 
surfaces. The gears driving this table should be kept well 
greased and the cables should be kept taut. Unless this is 
done, uniform operation cannot be maintained. The saw 
must be properly set. This must be watched very carefully 
to be sure that it does not rub so hard as to heat. 

Some saws are equipped with stationary and others with 
revolving splitters. Where tliese are used and rotate, it is 
important that they should always work. If they refuse to 
turn, attention should be given to them before tlicy heat 
rapidly and wear. 

The mechanism for holding the logs, that is the “Dogs,” 
as they are commoTily called, should be kept sharp to get them 
to work well and the 
ratchets and dog 
shaft should always 
be kept properly 
greased to be sure 
they work uniformly. 

In other words, both 
must either back up 
and take hold, or let 
go of the log simul¬ 
taneously. 

All bearings must be kept well lubricated. All parts that 
move on one another should be kept well oiled. The saw 
arbor particularly should be frequently lubricated. 

Saws .—Saws for ripping timber may be either of the right- 
hand or left-hand type. Standing in front of a circular saw 
with the top running toward you, it is a right-hand saw if the 
log passes on the right of the saw, and a left-hand saw if the 
log passes on the left of the saw. Usually in the manufacture 
of these saws they are marked with the words “Log Side” 
on the saw. Before placing a saw on the mandrel, therefore, 
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care should be taken to see that it is put on correctly. The 
name should be on the log side of the saw. 

To sharpen a circular saw properly by hand is quite a task. 
Where they are made and in large mills where many are used, 
this is done on an automatic machine using grinding wheels. 
To do this work by hand requires much skill and great 
patience. Cross Cut saws and rip saws are sharpened differ¬ 
ently. The illustration shows the difference in the teeth, and 
the correct shape to file the saw is one part of it. The teeth, 
to be properly filed, should always be square on the front or 
cutting side. 



Fig. 204.—Wood-sawing attachment for a tractor. 


In placing the cross cut saw on the mandrel, it is very im¬ 
portant to see that the saw is free, that it is neither too tight 
nor too loose. The pins should have a free set also, and it 
should be unnecessary, in any case, to force the saw on this 
mandrel. The tight collar on the mandrel is usually concaved 
and the loose one perfectly flat. A rip saw should be very 
straight on the log side after the nut is screwed up tight, and 
the guide pins should be set so that they merely touch the saw 
lightly, and not so tight that they will form the guide for the 
saw blade itself. The guide pins keep the saw from “dodg¬ 
ing.” The saw is usually set so that it runs into the log rather 
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•than out of the log, and these guide pins should never b 
for this purpose. 

If the saw has the proper tension and yet does not rui 
it is well to see that all the end play is out of tlie in 
itself and that this is not fiausing the trouble. Freq 
trouble is experienced from various sources and heati 
the rim is noticeable. Several things may cause this 
the saw has been filed with the backs of the teeth too 
or there may not be tbroat room enough for the sawc 



Flo. 265.—A right-hand sa'v mill. Saw lias inspitod 
teelh. 

escape; the teeth may not be set enough, or the saw m 
be running fast enough to open up the body of the saw 
Saws often run warm at the center. This may be 
from a hot mandrel bearing itself, or the saw may be 
too much either to or from the log. Then again, the 
may be too low so that the saw hasn’t expanded tl 
itself. A saw should run cool, and it should be unneeess 
reset the saw due to these points. It is merely a quesi 
adjustment. 

Sometimes saws will tend to lead into or out of the log 
This can be overcome by beveling the backside of tht 
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at the point. If the front of the tooth is square, and beveled 
at the back, this will cause the saw to lead into the log, and if 
beveled on the log side, it will lead the saw out of the log. 
Some saws run “snaky.” This is usually due to the fact that 
the saw has been unevenly heated and should be re-hammered 
by an experienced man. 

Filing .—If filing is attempted by tbe farmer, the following 
information may prove valuable: 

It is a good plan to examine a new saw thoroughly when 
it is purchased and fix in mind the exact shape of the teeth and 

Duplicating this filing 
and setting will prove 
very satisfactory. One 
of the chief difficul¬ 
ties in filing circular 
saws is that the bot¬ 
tom of the teeth are 
too often found with 
sharp corners instead 
of round. Cut-off 
saws may be filed a 
little beveled, or else 
the saw teeth will bend. This makes the outer edge cut more. 
A rip saw may be filed perfectly square and it is customary 
to file them from opposite sides. The teeth of all saws wear 
most at the extreme points, which do the work. 

Running a rip saw quite a time is apt to get it out of shape 
so that re-hammering may be necessary. This is a task for 
an expert and should not be attempted by the farmer. It 
would even be well to turn the sharpening of a circular saw 
over to an expert, because satisfactory results are obtained 
only when the work is done absolutely right. It hardly needs 
to be done more than once a year and is not an expensive 
operation. The average small portable cross-cut saw on the 
farm would hardly need sharpening more than every other 
year, and if nothing more was done than to cut up fire wood 


the way in which they are filed and set. 
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Pia. 266.— A, €ioss-out saw: II, Kip saw. 



WOOD SAWS 


321 


for the winter, sharpening at longer intervals would probably 
be adequate if the saw was properly cared for during the idle 
period and properly run when at work. Uniformity in filing 
is one of the important things to watch. It is very important 
also to see that the saw is perfectly round. Since the very 
points in the teeth do the cutting, it is obvious that unless the 
saw is round, those teeth traveling in the largest circle will 
do the mo.st work. 



Fifi. —Snw mi]]. 

Gages of Saws .—Saw blades are rated in gages which repre¬ 
sent their thickness. A saw may be of a given diameter and 
termed an “8x9 gage,” or an “8x10 gage.” This means 
a thickness of 8 gage at the center and 9 gage at the rim. 
Usually a 7 X 8 or a 7 X 9 is the most practical for the ordinary 
saw mill since it requires great skill to operate the thinner 
gages. The speed of the feed also can be slightly increased 
when thicker saws are used. 

Care of Saws .—The saw itself needs special attention. It is 
an edged tool and, therefore, should be handled accordingly. 
Care should be exercised to keep pieces of hard material like 
iron, steel, or concrete, from coming in contact with the sharp 
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teeth. A good plan is to have a wood frame in which the saw 
may be carried. Often the Rawing is done in a wood lot re¬ 
moved from the farm shop and in such cases sawing is no 
doubt done during spare time. The saw should, therefore, 
always be removed from the mandrel. It should be well 
greased to prevent lust. The mandrel, too, should be well 
greased, particularly that part which is threaded and carries 
the saw. The flanges, too, should be greased to prevent rust. 
The saw itself should always be set in a perpendicular position. 
Good practice is to hang it on a wooden peg in a dry place. 



Fig. 208.—Saw mill showing dogs holding the log. 


It should be well secured so that there is no danger of its fall¬ 
ing and injuring anybody. 

Capacity.—Farmers’ Bulletin No. 1023 has the following to 
say about capacity of cross cut saws: 

‘ ‘ The rate at which wood is cut with a good-sized outfit depends 
almost entirely on the speed with which the wood is brought up to the 
saw, and the skill of the sawyer and his helper in pushing the logs and 
poles forward into position without unnecessary loss of time. Under 
average conditions such an outfit as this should cut in the neighborhood 
of 20 cords into stove lengths of 12 to 16 inches in a 10-hour day, if 
kept working steadily. With a crew that works together well, and a 
saw and engine that are in first-class condition, the output can easily 
be made greater than this. 
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‘ ‘ The two men should be able to eut the whole year's supply of wood 
for the farm in two or three days, and if they can do this without 
neglecting other work, it may be more economical than hiring extra 
men. Similarly, two men, or even one, can operate the saw in cutting 
cordwood into stove lengths. However, if a full crew can be got to¬ 
gether by exchanging labor with neighbors, the work can be done more 
quickly and easily and with less cost for fuel for the engine.” 

Power Required— The jiower required to do work at this 
rate is considerably below what is available with even the 
smallest 2-3 plow tractor which, therefore, is an assurance 
that plenty of power is available in tractors that may be used 
for such sawing work. 

The following table gives approximate power and capacity 
figures for portable saw mills used for ripping hard wood logs 
into boards. Capacities in soft woods are about 25 percent 
greater. 


CAPACm' IN BOARD FEET 

POWER 

REQUIRED 

APPROXIM ATE 

DIA. OF LOGS 

DIA. OF SAWS 
RECOMMENDED 

3.500 to .5000. 

to to 20 

’M) 

48 

41/00 to 7000. 

12 to 24 

35 

54 

6000 to 10000. 

20 to 40 

40 

60 


The amount of timber that may he handled depends on the power avail- 
able, the size of the s<iw, and luinibor of teeth, and wheth(*r the material is 
hard wood or soft wood and the number of men in the crew. 
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BALING PRP^SSES 

Function.—To compress loose hay, straw or other loose 
material into a compact quantity of a fixed weight commonly 
termed a “hale” is the purpose of this machine. Loose hay, 
on an average, weights from four to five pounds per cubic 
foot. Baled hay, on an average, will weigh from twenty to 
twenty-five pounds per cubic foot. It is possible to increase 
this and sometimes its density is made as much as thirty-five 
pounds per cubic foot. This last figure, while possible, is not 
practical because of the extremely hard work and the stre.sses 
on the machine and because of tlie difficulties encountered in 
handling these bundles, which, in such cases, become quite 
heavy. A modern hay press or baler, as tliey are also termed, 
not alone presses the hay, hut provides for lioldiiig this rectan¬ 
gular bale in shape by the aid of wire commonly termed a 
“Bale-tie.” The machine should have liberal capacity for 
work, should make bales of uniform size and very (iompact 
and straight. It should also be made in a manner so that it 
may be opened up in a way convenient for feeding purposes. 

Types, Sizes, and Rating.—Hay presses for use with 
tractors are of only one common type or style. They are, in 
general, alike and all have about the same characteristics. 
Feeders are available on many machines, which aid in increas¬ 
ing the capacity of the machine. While mechanical or auto¬ 
matic tying mechani.sms have been tried, they are not as yet 
a practical device, therefore, all tying is done by hand with 
baling wire ties made for this purpose. 

These machines are rated in a series of sizes which corre¬ 
spond with the rectangular cross section of the bale in inches. 

324 
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The most common sizes of bales in inches of rectangular 
cross section are 14 x 18, 16 x 18, 17 x 20, 17 x 22 and 18 x 22 
inches. The most popular sizes, however, are 16 x 18 and 
18 X 22. The length of the bale may be made so that it will 
weigh a given amount. Usually these bale weighs are 75 or 
100 pounds each. This is about what one man can con¬ 
veniently handle. The size to use is one of individual choice. 
No fixed rule is used for choosing any particTilar size and 
no particular size may be given as a standard. 

Field Operation.—Sinc^e practically all baling is done out 
of doors, there is always a splendid opportunity for lining up 
and setting the machine with the tractor in the best manner 
possible. If baling is to be done in a barn, care should be used 
so the tractor will be out of doors. The fumes from the ex¬ 
haust are poisonous, and besides tliis plan eliminates danger 
from fire. 

Be sure to run the fly-wheel on the baling press in the 
direction indicated by the arrow' which in most cases is cast 
right on this fly-wheel rim. On machines that have no mark¬ 
ing, there is probably no difference in the operation whichever 
way the fly-wheel rotates. 

In many cases the speed at which the fly-wheel should run 
is marked on the wheel itself. If not, it may be printed on 
the frame nearby. Be sure that this part is run as indicated 
to get the proper results from the machine. Most balers 
have a plunger speed of about 20 strokes a minute. This has 
been found to be about as fast as good work can be done. It 
also means that it is about what can easily be handled in tying 
and in feeding. 

Oil all the bearings very thoroughly. Do not neglect the 
bearings of the pitman. These have hard service and need 
special attention, both at the crank pin and at the plunger. 
The gears, too, should be greased with axle grease. This 
makes for easy running and minimum friction. These gears 
should be given a greasing each day. 

It is a good plan to try the block dropping device before 
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belting the machine and the tractor. Paint often causes it 
to stick and turning the fly-wheel by hand to test this will, 
in the long run, prove a good plan. Try all tlie blocks to be 
sure that all will drop into place easily and freely. There 
should not be any tendency in any of them to stick. The 
various machines all have devices that differ slightly, but all 
are simple and easy to understand and operate. 

One of the next things to do is to set so that it will be 
convenient to pitch from the mow or the stacik into the machine 
hopper or onto the feeder, if the latter is used. If setting 



Kro. 270.—Baling press with feeder. 


elo.se to a large rick or stack and no feeder is used, a platform 
may be set up alongside the feed opening on which the man 
may stand who feeds the hay into the condenser of the baler. 
This platform then affords ample room and space underneath 
for the operator of the tying device. If alone, he must work 
around on both sides of the baler to be able to thread the baling 
wires through the block. Two men are sometimes required 
to do this when fast baling is done. They usually handle 
the tied bales together to make work easier. If no feeder is 
used, the loose hay or straw, or other material, is fed into the 
upper part of the baler feed opening. 
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Most modern balers have what is termed a condenser just 
above the opening into the baling chamber. This condenser 
contracts and prepares the material for entry into the chamber 
by the acting of the foot feed. The condenser should always 
be kept full so that the greatest capacity of the machine may 
be obtained. 

When starting a macliine some care should be used to get 
the proper pressure on the baling chamber so the bales will 



Fig. 271.—Soctionnl view of baling press showing foot feed, plunger and 
gears. Dotted lines show' movement of plunger and foot feed. 

become tight and compact. Screws are provided for that pur- 
pose and it is a good plan to set them up gradually. The first 
bundle should not be tied. One of considerable length should 
be made in order to fill the chamber, against which the regular 
bale may be made. As soon as the chamber is full and suf¬ 
ficient pressure is obtained, a block should be set in place and 
tripped into the chamber. This, then, will be the beginning 
of the first finished bale. 

Since a bale of a fixed weight is to be made, a scale or 
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weighing device of some sort should be available to get this 
bale nearly correct as to weight. A platform scale or a port¬ 
able beam scale will do this work well. 

A bell signal device is provided on all balers so that an 
alarm will be given to let the operator know when to trip the 
block into the chamber. When this is set and the material 
being baled remains the same, no further attention need be 
given to this questioti. Checking tlie weight every few hours 
will be good practice anyhow, 
since it will reveal whether 
any change has taken place 
to alter the weight. If too 
heavy, the tension may be 
loosened. If too light, the 
tension may be increased. 

The foot feed should be set 
to work down into tlie baling 
chamber to within about three 
■nehes of the bottom. If tlie 
matt who feeds the machine 
feeds uniformly, whether to a 
regular feeder or directly into 
the condenser, the work of the 
foot feed will be materially 
aided. Too often very uneven 
bundles and bundles with 
ends sticking out around them appear. This is due to uneven 
feeding. It can easily be corrected by feeding more carefully 
and uniformly. A little practice will soon prove that this 
is not a hard task, though judgment, of course, is necessary. 
Care should be used so that the feeder is signalled each time 
a block is dropped. This will then permit getting the block 
in at a time when the chamber is empty. It, too, will permit 
having the foot feed carry in the next fork full so that bales 
will be square ended and of good shape. Frequently, bales 
that are decidedly bent will begin to appear. If a bale shows 
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a tendency to bend up in the center of the top part, less mate¬ 
rial should be put into the chamber near the top. If the foot 
feed does not travel down far enough, it should be made to 
do so. If a bale is bent in a sidewise direction, the tension is 
not properly and evenly set. A twist is often the result of 
improper tension. The remedy is to loosen side toward which 
the bale twists, or tighten the opposite side. Bales also get 



Fio. 273.—Block diODping device. A, Block; B. I.cver for tripping. 

crooked sidewise when machines with feeders deliver the mate¬ 
rial to one side. Feeding short material usually causes a bale 
to bend toward the opposite side from which it is being fed. 
This shows that the material should be fed farther into the 
chamber, more nearly in the center; if this is done, the trouble 
can easily be corrected. 

The block dropping should be attended to by the man who 
is responsible for tying each bale. He will have time enough 
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to do this and is in the best position to handle the two jobs 
together. On some machines provisions are made for the man 
feeding the machine to trip the block dropper with his foot at 
the proper time. Tying should be done on the side on which 
the feeding is done. This enables the man who does this to 
keep close watch on the feeding. Since the block dropping, 
too, is usually watched, by the same person, he can control the 



Fig. 274.—Block in position to enter baling chamber. 


feeding, block dropping, tying and size and shape of bundles. 
Usually one man can attend to all these matters. Of course, 
if a large custom baling press i.s being used, it will require 
two men to look after this work. One on each side is the 
logical arrangement. These two men then handle the bale 
tying, each one looking after the work on his side only. In 
such cases the man on the feeding side does the signalling 
and attends to the block dropping. 
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Since these machines are very simple there is no very com¬ 
plicated mechanisms to get out of order. The usual care 
given to any farm machine is about all that is required. The 
bearings, if babbitt and in boxes, should be set up to keep out 
all play. The pitman, connecting the wrist pin to the plunger, 
has bushings which should be replaced if they show a tendency 
to pound due to wear. The blocks which are made of wood 
should be kept in good shape. Too often the blocks become 



warped or crooked, which hinders their working well in the 
dropping device. Good work cannot be done if the blocks are 
not doing their work well. A damaged block should be dis¬ 
carded and new ones purchased. It is a good plan to have 
several extra blocks on hand. 

Capacity.—An ordinary 14 or 16 x 18 baling press will 
turn out from 15 to 25 tons of hay per day of ten hours. 
A 17 x 20 will do from 20 to 30 tons per day, a 17 x 22 from 
22 to 32 tons and a 18 x 22 from 25 to 35 tons. 
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Hay, particularly alfalfa, is often handled directly from 
the window to the baling press and, therefore, the distance 
it is to be hauled has an influence on the capacity. While 
these figures are general, it may be said that under ideal 
conditions, considerably more may be done in a day and often 
as much as 15 or 20% more than the figures given. 

Power Required.—The power needed is very small. 
Ordinarily, even the small two-plow tractor will have ample 
power to operate a baler successfully. In general, it may be 
said that rarely does it require any more than fifteen horse 
power to operate a baling press to capacity under good con¬ 
ditions. This question needs very little consideration since 
these machines require such a small amount. Under severe 
conditions and with a large custom machine, it may run to as 
much as 20 horse power, however. 



CHAPTER XXVII 

IRRIGATION PUMPS 

Function.—The purpose of an irrigation pump is to pro¬ 
vide water from wells or other sources to those farms in the 
arid sections that do not get sufficient rainfall to grow crops 
successfully. There are several ways of irrigating, and pumps 
are used in those places where it is impossible to let the water 
in by gravity through flumes or ditches from natural sources. 

Types and Sizes.—There are two distinct types of irri¬ 
gation pumps that may be driven by the tractor—the rotary 
and the reciprocating pump. The first is also termed a “cen¬ 
trifugal” or turbine type, the latter a “plunger” pump. Bach 
of these may be sub-divided into horizontal and vertical styles. 
They may be further divided into single or muliple stage 
types. The “plunger” type pump may be single or double 
acting. The selection of one or the other of these pumps varies 
with the localities where they are used. 

Field Operation.—The horizontal type of centrifugal pump 
can he successfully used where sufficient water can be obtained 
near the surface, and the pump can be installed close enough 
to the supply so that it may be belted directly from the tractor. 
It must be made certain that the pump is well set and anchored 
so that a tight belt may be used. Where the lift is very high, 
say from twelve to twenty feet or more, the vertical type 
pump should be used. In such cases the well must be of a 
size big enough for the pump to be located and well anchored 
near the bottom. Rigging or timber supporting the vertical 
shaft should be installed similar to the method shown to 
afford means of delivering the belt power from the trac¬ 
tor to the pump proper through a vertical shaft. A vertical 
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shaft of this sort calls for bearings specially designed so that 
they may be properly lubricated. Oil must be introduced 
near the top, and held there, or else the bearings will run dry, 
and become heated, and probably burn out and cause trouble. 

Plunger pumps of either the single or double-acting type 
are usually belted through a jack, thus forming a reducing 
gear at the plunger. It is important that the rigging be well 
anchored to a solid foundation to get good results from the 
plunger pump. The amount of water to be pumped will, m 
a measure, govern the selection of one or the other types. 

The operation of rotary 
pumps is comparatively 
simple. The horizontal 
type belted directly to the 
tractor with a straight or 
crossed belt will need lit¬ 
tle or no care, other than 
proper oiling of the main 
I,carings. A medium 
grade of oil of good (pial- 
ity should be used. Dur¬ 
ing colder weather lighter 
oil should be used. It 
must be remembered that 
the belt pull is quite heavy, and, therefore, special attention 
must be given the bearings at this point. The pumps should 
always be tight so that there is no leakage. 

These facts also apply to the multiple stage type. They 
have the advantage, however, of handling a greater amount 
of water than the single stage type. There are more joints 
to be kept tight, and it is also well to remember that these 
pumps must always be primed when they are placed above 
the water level—which should never exceed eighteen or 
twenty feet and should be as much lower as practical. 
Theoretically, a pump at sea level should raise water thirty- 
two feet by suction. The altitude and the friction of the 



Fkj. 27(!.—Horizontal contrifugal 

iHiinp (single stage). 
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water in the suction pipes affects this, and the efficiency of the 
pump as a whole. Since the principle on which these pumps 
work is that of maintaining vacuum, not only the pump joints 
but all the suction pipe joints should be kept absolutely tight. 
Wherever possible, care should be taken to keep the suction 
pipe straight, or at least as free from bends as possible. 

Vertical pumps are 
usually placed in a well 
which is dug and boxed, 
or cemented inside. The 
pumps are set at the bot¬ 
tom where an abundance 
of water i.s always avail¬ 
able. Even artesian wells 
that yield from seventy- 
five to one hundred gallons 
a minute may, by pump¬ 
ing, fre((uently yield eight 
or ten times this amount. 
As already stated, vertical 
pumps set in these pits 
should be well anchored 
and the pit should be large 
enough that the operator 
may conveniently get to 
them, and attention be 
given them and the vertical 

PIG. 277.-P1unger pump. 

lubrication. 

Where there is danger of getting fine sand or quicksand 
into the pump, it is important that a very fine strainer be used 
at the end of the suction pipe. The strainer is usually made 
of iron with slits in it, beveled on the inside so that particles 
which get through into the slits will not tend to plug up, but 
pass by. 

The casing must always be well perforated to be sure that 
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sufficient water is always available and this sometimes becomes 
the limiting factor in the performance of the pump. 

The plunger pumj^ is usually operated from a pump jack 
to which the tractor is belted. In using these pump jacks it is 
well to see that the entire mechanism is housed. If possible, a 
housing may well be built 
over the tractor, so that it, 
too, may be run under 
cover. This also will apply 
to the centrifugal pump. 

The pump jacks or plunger 
pumps should be well 
cared for. The gears 
should be greased and the 
bearing caps kept tight. 

When the caps loosen as is 
often the case, there is a 
pounding, and the bearing 
metals are pounded out in 
a short time. It will also 
be found utterly impossible 
to keep the bolts tight if 
they have started to loosen 
in the threads. If, how¬ 
ever, parts are taken care 
of from the first and not 
allowed to pound, no 
trouble will be experienced 
from this source. The 
jacks should be oiled very regularly and with a good grade 
of medium heavy oil. 

Ordinarily it is not desirable to try to operate a pump 
with a suction lift over 25 feet at sea level and in general 
one foot less for each 1000 feet above sea level. One horse¬ 
power is the force required to raise 33,000 pounds one foot per 
minute; therefore, to And the horse power required for a 
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pump, it is necessary to determine the number of gallons de¬ 
sired per minute, which, multiplied by the height in feet and 
by 8% the weight of one gallon of water, will give the number 
of foot pounds per minute. The product divided by 33,000 
will give the horse-power required. To find the approximate 
theoretical horse-power required for a pump, multiply gallons 
per minute by height in feet and divide by 4,000. Actual 
horse-power required for small units will be at least double 
the above amount. The efficiency of the motor or engine which 
is to operate the pump must also be carefully considered; on 
very small sizes this is sometimes not over 50 percent. Correct 
alignment and adjustment greatly affect the amount of power 
consumed. 


Capacity and Power Required 


The Capacity of a Pump De¬ 
pends Upon: 
r. Diameter of cylinder. 

IT. Length of stroke. 

III. Number of strokes in a given 
time. (Usually one minute.) 


The Power Required Depends 
Upon: 

I. Quantity of water desired in 
a given time. 

II. Vertical height to which 
water is to be raised. 

HI. Friction in the pipes and in 
the pump itself. 


CENTRTrUOAL PtTMPS 


SIZE OP 
DISCHARGE 
INCHES 

GALLONS 

PER 

MINUTE 

NUMBER OP 

ACRES PUMP 
WILL COVER 
4" DEEP 
RUNNING 12 
HRS. A DAY 
FOR 30 DAYS 
AT AVERAGE 

CAPACITY 

SIZE BELT 

RECOM¬ 

MENDED 

INCHES 

WIDE 

SPEED OP 

PUMP 

APPROX. 
H.P. REq. 
UNDER AVR. 
CONDITIONS 

3. 

175-300 


5-6 


8-12 

5. 

600-800 

80-120 

7-8 


12-15 

7. 

900-1600 

150-200 

8-10 

2800 

15-25 

10. 


400-450 

10-12 


25-40 

. 



12-14 

■■ 

40-70 


Since for irrigation a large amount of water is usually required dur¬ 
ing a short time^ it is logical that a pump of this sort be used. 
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Plunger Pumps 


Plunger pumps do not have such great capacities for similar sizes. 
The following table will serve to show what plunger pumps will do on 
an average: 


CYLINDER 

DIAMETER 

INCHES 

STROKE 

INCHES 

PRESSURE 

IN POUNDS 

REVOLU¬ 
TIONS PER 

MINUTE 

DISPIACE- 

MENT IN 

GALLONS 

PER MINUTE 

APPROXI¬ 

MATE 

HORSE¬ 

POWER 

3. 

4 

70-sn 

65-70 

32 

3-4 

4. 

6 

80-00 

.50-60 

78 

!)-7 

6. 

10 

80-00 


100-220 

12-15 

10. 

10 

60 

40-50 

500-600 

25-30 



Pig. 270.—Centrifugal pump in action. 


U'SEPUi. Information 

Stock will drink the following iiuantities of water per dayjj^ 

Horses, 5 to 10 gallons. Hogs, 2 to 214 gallons. 

Cattle, 7 to 12 gallons. Sheep, 1 to 2 gallons. 

About 1% gallons are reipiired to fill an ordinary lavalory; 30 gallons 
to fill the average bath tub; and from 7 to 10 gallons to flush the 
closet. 

The average suburban family uses about 50 gallons per day for 
each person. Watering of cattle, sprinkling of lawn, etc., should be 
figured extra. 

With 40 to 50 pounds pressure per square inch, an ordinary %-inch 
garden hose nozzle requires about 6 gallons per minute when throwing 
a solid stream, or about 4 gallons when spraying. 

Approximately 8 gallons arc required to sprinkle 100 square feet of 
lawn; 16 to 20 gallons will soak it thoroughly. 

The above table may serve to show what a centrifugal pump will 
do under average conditions of low lift and with average speeds and 
power. 















PART III 

MISCELLANEOUS TOPICS 




CHAPTER XXVTIT 

ENGINE CULTIVATORS 

Function.—The purjio.se of this machine, which is fre¬ 
quently termed “motor cultivator,” is to cultivate row 
crops. Because of the limitations of the average tractor of the 
conventional type a machine has been designed to handle these 
row or intertilled crops, principally corn. The great area of 
corn, together with its importance, makes it the predominating 
one to be bandied by these machines. Cotton, too, may be suc¬ 
cessfully worked with them. They should, therefore, properly 
cultivate to maintain a mulch and to destroy weeds. They 
should be able to “hill up” or “lay-by” when necessary. This 
machine should be able to turn short, to get around the head¬ 
lands and should be able to straddle or go between the rows 
without danger of injuring the plants. It should handle this 
work on hillsides and in ground that is very soft without 
danger of packing the soil or injuring the growth of the plant. 
The operator should be able, from his seat on the machine, to 
handle the power plant, as well as the tool bars, in the easiest 
manner possible and with the least expense of power. These 
bars should be easily operated laterally, and it should be con¬ 
venient to set them to the proper depth. This machine should 
also lend itself well to the use of corn planting machinery 
using the greater part of the conventional two row corn 
planter. 

Types and Sizes.—There are two sizes of machines, 
namely: Single and Double Row cultivators. These machines 
are frequently rated at about 5-10 or 6-12 horse-power. They 
are built in several types, the two most common being the pivot 
axle and rigid axle machines. In the former, the pivot axle 
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type, the drive wheels usually are the forward wheels, using a 
single or double castor wheel behind. The gangs are connected 
to the frame. In most cases these gangs move with the action 
of'the pivot wheels and as the operator guides the wheels, so 
the gangs are moved. In other words, he is enabled to guide 
the machine close to the plants and follow the irregularities 
by swinging the wheels from side to side. This work is usually 
done by treadles which the operator moves with his feet as is 
the case in the regular pivot axle cultivator. Turning short on 
the headlands is accomplished by means of brakes on the dif- 



Fm. ‘2ti0.—Kiiginp oiiltivator (pivot axle type). 


ferential of each drive pinion shaft. The width of the ma¬ 
chine may in most cases be altered to suit the width of the rows 
to be planted or cultivated. 

In the rigid axle machine, which usually carries the steering 
wheel or guiding wheels in front, the gangs are nearly always 
moved independently. In the latter style, guiding of the 
shovels is usually done by regular treadles, located in a con¬ 
venient position for the feet of the operator. The steering is 
done by the aid of a steering hand-wheel which acts on the 
front wheels. 

Small tractors that are narrow enough to go between the 
rows are being used in combination with special cultivating 
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attachments which enable the operator to do good cultivating. 
Such machines usually provide means for short turning on the 
headlands and for setting the cultivator shovels to suit the 
width of the rows and to the depth required to do good work. 
With some tractors called general purpose luacliines, cultivat¬ 
ing row crops is done by using a regular cultivator in com¬ 
bination with this tractor. 

Attachments.—Since these niaehincs arc primarily culti¬ 
vating machines, shovels, sweeps, discs and so forth of various 



Flo. 28].—Engine ciiltivntni* showing sliovel arrangement. 


kinds and types may be procured to use with these machines 
for different purposes because corn, cotton, peas, beans and 
many other row crops may bo cultivated. The success of this 
work is in a great measure dependent on the skill of the oper¬ 
ator and his judgment in doing this cultivating with such a 
machine. Planters for drilling or (decking corn may be pro¬ 
cured to attach to some of these engine cultivators. Such work 
may be done in a very satisfactory manner, if work is properly 
organized and the field properly layed out. Since the machine 
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is primarily a tractor, there are other farm operations that 
may be successfully done. Any light draw-bar work sueh as 
drawing a hay rake, hay tedder, hay loader, etc., may be done. 
On many farms even rolling, seeding and harrowing may be 
done by the aid of thi.s power unit. 

A belt pulley on these macliines permits using them for a 
variety of purposes where power requirements in general are 
not in excess of from 10 to 12 horse-power. Judgment in the 
way of using these machines for belt work must be used to get 
the most out of this kind of a machine. It is folly to attempt 



Fig. 282.—Engine cultivator with douhle-steering front wheel. 


work with a belt, for such work should always be done by the 
tractor and not by an engine cultivator. 

Field Operation.—Since these machines all contain a power 
plant, together with a transmission and driving mechanism, 
they require a good deal of attention so far as these parts alone 
are concerned. Whatever care is given the ordinary tractor 
will apply equally well here, and instruction books which 
accompany these machines, covering these mechanisms, should 
receive the careful consideration of the operator. The proper 
assembly, if one of these machines should be received ‘ ‘ knocked 
down, ” is of vital importance. Too often either the dealer or 
the farmer, if the machine is sent direct, takes too much for 
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granted and fails to read the instruction books which give 
directions for setting these machines up properly. Unless 
these are properly set up, they cannot be expected to do their 
work well. 

One of the first essentials to consider, in using one of these 
machines to cultivate row crops, is to plan tlie farm work 
accordingly. Headland of sufficient si/.e to enable the operator 
to turn is of vital importance. In practically all cases these 


I 


Fig. 283.—Cultivator sweeps and shovels of various kinds. 

machines require no more room than when animal power is 
used. Crops should not be planted so close to the ends that 
in coming around the headlands the plants will be run over or 
otherwise damaged and this, therefore, should be guarded 
against. It should also be the aim of the farmer, in planting 
his crop, to get the rows as long as possible to avoid turning at 
the headlands oftener than is necessary. If two rows are 
planted, the same two should be “plowed,” as corn cultivating 
is very commonly termed. It may be convenient in turning at 
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the ends to skip a set of rows or two at each end of the field so 
that turning short will not be necessary. In such cases it 
should be comparatively simple to cover the field without dan¬ 
ger of injuring the plants at the end of the rows. While this 
is not necessary it can be done, hut, of course, it is possible and 
also practical to turn around short at tlie end and follow down 
all adjoining rows. This latter plan permits doing the culti¬ 
vating in the shortest period of time since the time spent on 
the headlands is at a minimum. 



Fi< 5. 2Sr).—Fngiin' cullivator witli planter ntlachinent. 


The number of shovels used on the together with the 

type, is a question that is determined by the crop being culti¬ 
vated and the soil characteristics involved. It is also a good 
plan to use a narrower shovel forward, because in traveling 
fast, as with these machines, the ground is thrown over more. 
It is of the utmost importance in going over the field for the 
first time to produce a mulch and at the same time to dig out 
the weeds, to he very careful of these small delicate plants 
which are dislodged very easily. In ground which has dried 
out rapidly after a rain that is being worked for a mulch, it is 
particularly important to get onto this soil and work as soon 
as possible without danger of getting stuck. In low lands this 
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is more important than on high lands and sandy soil. It must 
be understood that the yield is decidedly influenced by the 
elimination of weeds which sap the nourishment from the soil 
which should go to the plant. Early, frequent, and thorough 
cultivation is the secret of success. As first cultivation is 
usually done in the early season, it may be necessary to use 
extension rims on the wheels to prevent packing and to give 
sufficient traction for the cultivator. 

Shovels .—The parts of the machine which work in the 

An endless variety 
of types and kinds 
to suit various 
crops and soils are 
available. These 
are usually secured 
to a vertical mem¬ 
ber, the “shank” 
or “standard.” 
These, in turn, are 
fastened to longi¬ 
tudinal beams. 
The whole member 
is commonly 
termed a “gang.” 

The illustration (Fig, 283) shows shovels of various kinds, 
types and sizes. Some of these are even termed “sweeps.” 
On some gang combinations, discs are even furnished in com¬ 
bination with shovels. For surface cultivation, these shovels 
are termed “blades.” On nearly all gangs, various combina¬ 
tions can be made to use either two, three, four, or more, of 
these shovels. Most of these shovels are provided with a 
safety device, so that if one of them strikes a hidden obstruc¬ 
tion such as a stone, or stump, which is underneath the 
ground, instead of bending the standard or straining the 
machine, a wood break pin is merely sheared off which allows 
the shovel to trip back and become inoperative. On other 


ground are commonly termed “shovels. 



Fig. 286.—General pui’poso tractor, with two- 
row cultivator attachment.. 
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machines these sliovels are provided with what is termed a 
“spring trip.” In such eases it is unnecessary, as in the 
previous one, where a pin had to be renewed, to do anything 
other than just drop this shovel forward against where it is 
held by the compression of a coil spring. Frequently, in soft 
ground, by slowing up a little, the shovel will trip back in 
place by itself. 

In going over the field the first time or two it is important 
to use plant guards which art; usually made of sheet steel and 
so placed that they run on eitlun- side of the row being culti¬ 
vated. Those sheet steel guards may be a rotary type instead 
of stationary where localities prove that this is satisfactory, 
the purpose of 
the.se guards is 
to keep the in¬ 
side shovel from 
turning the soil 
over on the row 
injuring the 
young plants. 

The adjustment 2 ^ 7 .—Narrow tractor to pass between rows 

of this part. with two-row cultivator attached. 

therefore, be¬ 
comes a question of setting it so the plant will not be injured, 
and this is done by setting the guard and front shovels to suit 
the conditions and the soil. These shovels should also be set 
so they have the necessary penetration or “suck,” as it is 
commonly called. This means that they must be set so that 
they pull into the ground and have a tendency to go deeper. 
This action, of course, is counteracted by the hanging of the 
gang as a whole. 

These shovels are generally made of soft center steel, simi¬ 
lar to that which is used in plows. They are tempered and 
polished so that the soil particles will slide over them with 
enough pressure so there is no tendency for it to stick. In 
such soils where there is a tendency of this sort, these shovels 
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must be set with more suction to hold them into the ground 
which will make the pressure considerably greater in sliding 
over them. This tends to scour them, which keeps them clean. 

Another item in the adjustment of these gangs is to be sure 
that they are counter-balanced properly by the spring pro¬ 
vided for this pur¬ 
pose. This will assist 
the operator in lifting 
the gangs at the ends 
of the rows with the 
least amount of 
trouble. In other 
words, adjustments 
are provided that per¬ 
mit hanging gangs so 
that they balance 
very nicely. This bal¬ 
ance is effected by 
using different shovel 
combinations and the 
operator should, 
therefore, use some care to get this balance as nearly perfect 
as possible for the shovel and gang combination which is being 
used. The adjustment of these 
gangs with reference to width for 
two row cultivating is also impor¬ 
tant. If the crop is planted in 
rows 42 inches, 44 inches or what¬ 
ever it may be, the gangs should 
be adjusted to correspond. Very 
often this is neglected and the re¬ 
sult is that one set of gangs will 
do perfect work whereas the other 
one may travel so far away on one side that poor work is the 
result. This, too, should be watched to get the best results 
from machines of this sort. 



Fra. 280.—Correct angle of 
cultivating shovels. 



Fig. 288.—Tool-bar, with beet-cultivatiug 
attachment. 
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All shovels should be thoroughly cleaned and well greased 
between cultivations and again at the end of the season. At 
this time it is a good plan to remove them entirely so they may 
be sharpened before the next season’s work if necessary. 

Capacity.—So many factors enter into the amount of work 
that may be done by one of these machines that it is difficult 
to give any exact figure on the amount of land covered in a 
day. The speed at which they travel has the greatest influ¬ 
ence on the capacity of work. The distance between the rows 
also has an influence on the acreage that can be covered in a 
given time. The thoroughness with which this work is done is 
of utmost importance and 
should always get the first 
consideration of the opera¬ 
tor. While the fact that 
one of these machines is 
able to travel, particularly 
after the first or second 
cultivation, considerably 
faster than horses would 
work, means that more 
work can be done. The 
fact that it will never be 
necessary to rest these ma¬ 
chines, and that the work 
may be carried on through 
the hottest days, even by a double shift by daylight and night, 
if lights are used, means that considerable acreage can be 
covered. With these conditions existing the limiting factor 
becomes the operator, and since most of these machines have 
provisions considering his comfort, it is apparent that the 
acreage covered is greatly influenced by the factors mentioned 
above. 

The capacity of an engine cultivator is ordinarily from 16 
to 18 acres of checked corn with a double row type in a day of 
ten hours. Drilled corn can be cultivated on an average of 



Fki. 21H),—(’ultivntor sIiovoIh set too 
deep will cut corn roots and dam¬ 
age the plants. 
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from 18 to 22 acres a day. Therefore, while the acreage cov¬ 
ered per day mjy be as given above on an average, many 
farmers are able to do from 20 to 25 percent more. In other 
eases a novice may be able to do only 10 or 12 acres a day. 
Experience and practice in this work, as in any other kind, has 
an influence on the amount of work that may be done in an 
average day. Experienced operators can do as much as 24 
or 30 acres a day. On hill sides more care should be used and 
this reduces the amount of work somewhat. After all, it is the 

thoroughness of the jojj 
more than quantity done in 
a day that reflects in the 
yield of the crop. It is, 
therefore, safe to say that 
20 acres a day may be done 
on an average of all culti¬ 
vators under good average 
conditions where the ma¬ 
chine is kept going an 
entire day of ten hours. 

Planting Corn with one 
of the engine cultivators 
and an attached corn 
planter, whether drilling 
or checking, may be done 
in exactly the same way as 
would be done with horses. 
Rows, however, can be 
planted straighter and also 
a little faster, particularly 
when drilling. The planter should be attached according to 
instructions accompanying the machine. The choice of furrow 
openers is one dependent on locality. The care required of 
this machine for use with mechanical power should be the 
same as it should get when used with other power means. 
The time formerly required to rest animals, which always 



Pio. 291.—Shovels and sweeps prop¬ 
erly set will do effective work 
without damage to plants. 
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afforded a splendid opportunity to oil up the machine, is now 
eliminated; and consequently special attent^ion must be paid 



Fro. 2i)2.—Cultivating young corn. 


to the oiling of all moving parts; the wheels, the drive shaft, 
the clutch, cams, gears, sprockets and even the feed valves 



Fig. 293.—Cultivator attachment with remote control for early culti¬ 
vating. 


need some attention. Special attachments for planting peas, 
beans, cotton, peanuts and other seeds or even fertilizer at¬ 
tachments should also always be well lubricated to be sure 
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that they are working properly. When discs are used either 
alone or in combination with the regular shoe furrow opener 
these should be greased often. The discs and furrow opener 
shoes should always be greased when the season’s work is 
finished to keep them in good shape and polished for work 
the next season. 

The acreage planted to corn per day will, if checking, be 
from 15 to 20; and if drilling is done, from 20 to 25 acres. 
This may be put in during a ten-hour day under favorable 
conditions. This takes into account fields of good average 
size and good level land. On hilly land or under conditions 
where the land is wet these figures will need considerable 
reducing. 



CHAPTER XXIX 

GARDEN TRACTORS 

Garden tractors are machines which are self-propelled and 
used primarily for truck-garden work. They are principally 
operated by handles and the operator walks or rides on a 
sulky attachment behind the machine, from which i)osition he 
is able to guide and control it. 

Function.—The purpose of this machine, as the name indi¬ 
cates, is to handle garden work, to plow hut primarily to culti¬ 
vate. Unlike the 
regular engine culti¬ 
vator, which is used 
primarily for culti¬ 
vating, the garden 
tractor may also !)(> 
used for planting, 
harrowing, etc. The 
size, however, is the 
first factor that deter¬ 
mines the dift'erenee between this machine and the cultivator 
mentioned in the previous chapter. The garden tractor, while 
engine driven, is guided and operated by the aid of handles 
and levers that usually extend toward the rear and by the 
aid of which the steering and lateral movement of the culti¬ 
vating members are governed. 

Types and Sizes.—The general difference between garden 
tractors is hardly apparent to the average person. They are 
practically all two-wheel machines. They vary in weight from 
the smallest, weighing from 150 to 180 pounds, to the larger 
sizes, weighing from 750 to 1000 pounds. Some of the smaller 
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ones have only one drive-wheel, they are usually also single 
cylinder machines, and on these it is always necessary for the 
operator to walk. 

On the larger and heavier machines, such as those rated as 
2-3 horse-power, or even 4-6 horse-power, the operator may 
ride on a sulky attachment and control the implements from 
this position. 

In some ca.scs the wheels are adjustable, independently of 
each other with reference to depth and width. In others, 

they are stationary and 
on a fixed axle. On some 
machines tliey may also 
be rai.sed or lowered for 
work on side hills or in a 
furrow. These machines 
have engines of different 
sizes and numbers of 
cylinders. The draw-bar 
and lever arrangements 
also vary. The general 
characteristics, however, 
are very nearly identical 
with each other on all the 
various makes. Controls, 
hitches for tools and 
handles, however, differ 
on the various types. All the machines will plow a furrow 
varying from 4 inches to 8 inches in width, the acreage plowed 
varying from 11/2 to 1% acres per day, and the amount 
of cultivating depending on the width of the cultivator 
setting. 

Disc cultivators, swathing harrows, scratch harrows, rollers, 
and also levelers and planters may readily be attached to these 
larger machines for preparing the ground for planting. The 
manufacturers usually furnish all the necessary hitches for 
satisfactory attachment of toots and implements. The 3-, 4- 
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and 6-row garden seeder is an important machine for growers 
of vegetables for market. It is readily attached or detached 
without making changes on the garden tractor. A late devel¬ 
opment for the larger size is a riding cultivator which elimi¬ 
nates the walking and makes operation more pleasant and 
work more uniform. The turning at the end of the row and 
the handling of the cultivator teeth are questions of practice 
and the earnestness with which the operator tackles this job. 
Riding cultivator attachments are capable of handling a 
greater variety of tools, 
shovels and steels, etc., than 
the walking machines, since 
tools are shifted from side to 
side by means of the feet and 
lifted or regulated in depth 
by levers. The cultivators 
are attached to the tractors 
without alterations or inter¬ 
ference with the various con¬ 
trols on the handle bars. 

Field Operation.—S i n c c 
garden tractors, like those 
machines mentioned in the 
previous chapter, have en¬ 
gines and transmissions, it follows that these parts should get 
the care that any small engine would necessarily require. 

The plow is provided with the necessary hitching irons so 
that it may be hitched to the machine with the least amount 
of trouble and perform at its best under average conditions. 
Small plows, usually six or eight inches, are commonly used. 
Plowing with such a small plow is slow work and most gen¬ 
erally the soil is therefore prepared by using a regular tractor 
and larger plows for rapid work. 

It is very difficult to hitch to these machines without a thor¬ 
ough understanding of the requirements of the implement 
that is being drawn, and it would be almost useless for the 
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average farmer to try to make these hitches himself. The 
different machines require different methods of hitching the 
drawn implements and they should all be purchased from the 
manufacturer of the power machine itself. To try to hitch any 
of the present hand-operated or horse-drawn implements is 
folly. Considerable time and much effort has been put into 
the design of special equipment to go with the various ma¬ 
chines and it should, therefore, always be used. Even then, 
there is every chance to make mistakes in getting these ma¬ 
chines coupled-up with the power plant itself. Much freedom 
should be allowed and the thing of greatest importance is that 
it should be easy for the operator who walks behind the ma¬ 
chines to operate them. Unless the machines work in harmony 
with the power plant, it is needless to use them. 

The description given under the heading of the “Field 
Operation” of the various machines such as plows, planters 
and cultivators of various type and kinds, rollers and harrows, 
will apply in a general way to similar attachments, although 
smaller, on these garden tractors. Since the attachments are 
considerably smaller, they will require individual aid and 
care. 

Sand is one of the worst enemies of these machines, both as 
to the mechanical construction and the traction. Hillsides or 
slight grades present another difficult problem to be overcome. 
The side slip is often quite an item, especially with an over¬ 
load, and plowing is difficult, as there is little land to hold the 
plow up to work. A small two-way plow is desirable for hill¬ 
side work. Sandy grades that are very slight will also affect 
the draw-par pull of the machine and require that the depth 
of the plow or cultivator teeth be changed. 

The machine has a fixed horse-power beyond which it can¬ 
not go, and it is important not to overload it. A little over¬ 
load, or more likely a soft spot, and the tractor wilt dig in in a 
moment. Care should be exercised to pull the clutch out in 
time to prevent digging since the lugs or angle iron cleats on 
the wheels dig into the soil so rapidly that the tractor is 
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[uickly buried with crank case resting on the ground. A 
)lank, or a 2x4 inch timber, placed across the tractor in 
ront of wheels is the quickest and best device for extricating 
he machine under such circumstances. 

Where the machine is used on hilly ground or to hill up row 
rops, care should be exercised to keep it running as nearly 
evel as possible. Upsetting the 
aachine would do very little dam- 
ige to it or its attachments, but 
t must be remembered that the 
[uestion is not merely one of lift- 
ng the machine >ip and starting 
t, and immediately going on with 
he work. To set a large machine 
ip after it has tipped over is the 
ob of more than one man, and 
0 upset it in a field means that 
inch of the crop will be injured 
lesides. In fact, if the machine 
j tipped over while cultivating 
ny row crops that are hilled up, 

good deal of the crop is bound 
0 be injured. It must be remera- 
ered that tipping would bo due 
0 the fact that it did get on a 
illside or drop in a hole, and 
lerely setting it up in exactly the same place where it 
pped would not be satisfactory. It should first of all 
e skidded or moved to a place where it may be satisfactorily 
!t up on a relatively level footing or it will immediately 
p again. 

Special care should be used on hills. This caution applies 
articularly to those maehines that have a rigid axle, which 
lakes it impossible to set one wheel up or down to suit such 
jnditions. It must also be remembered that even though the 
'heels may be adjusted vertically, it will be impossible to go 
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back and forth on a side hill without losing a great deal of time 
adjusting wheels. 

When working in onions, beets, carrots, or any truck garden 
crops which are planted close, special care should be used to 
avoid running on the growing crops with the wheels of the 
machine. It is equally important that the shovels do not dig 
into the rows and destroy large quantities of crop. 

Where more than one row at a time is to be cultivated, it is 
a good plan always to plant as many rows at a time as are 
later to be cultivated. This permits a fixed adjustment of 



Fki. 1^98.—Ilay-niking attachment. 


cultivating gangs to the spacing of the planting. Then, too, 
slight irregularities in the travel can more easily be followed. 
If rows are slightly crooked, the same number handled at each 
time can always be followed without injuring the plants. One 
of the things that should be most closely guarded against is 
traveling too fast. Satisfactory work cannot be done in culti¬ 
vating row crops, such as carrots, onions, etc., if the rate of 
travel is more than about one or one and a half miles an hour. 
Of course, a man can walk faster, but he cannot do justice to 
his work if he does. It is better to go slow and cover the field 
in less time during the growing period and do the work bet¬ 
ter, Plowing, discing, and harrowing, and such work as goes 
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with seed bed preparation, may be done faster. The limit is 
the rate that a man on foot can follow without unnecessarily 
tiring him out. If provisions are made for riding on one of 
the attachments or on an auxiliary attachment, then this factor 
of rapid travel will be unimportant. The work of running 
the machine should be ea.sy on tile operator. The aim should 
be to make the work with a garden tractor more efficient. 
Its various attachments for different field work should, if 
properly attached and operated, make it possible to do more 



Flo. 200.—Tliree-i'ow planting attachment. 


work per day, and do it better and with less effort on the part 
of the operator, than in any other manner. 

Capacity.—This is a question of machine and man power 
used to good advantage and with the best judgment of the man 
operator exercised to get capacity work. While one operator 
will, by the sense of his keen judgment, be able to go two miles 
an hour, another will be able to go only half as fast and even 
then do inferior work. 

Plffwing with a six-inch plow at from 214 to 2% miles an 
hour will enable a good operator to do about 114 acres a day; 
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with an eight-inch plow, about 1% acres a day; and with a 
ten-inch plow, about 2% acres a day. 

Harrowing with a four-foot disc will enable a good operator 
to do about 8 acres a day. With a five-foot disc he will do 
about 10 acres a day. A peg-tooth machine of the same width 
will do about the same amount of work. Such harrowing is 
based on a 2 y 2 -mile an hour rate of travel. 

Planting onions with a machine using a 4-row seeder with 
rows twelve inches apart will enable the operator to do about 
9 or 10 acres a day. Carrots planted in 24-inch rows with a 
seeder can be put in at the rate of from 41/2 to 5 acres per day. 
Beets planted this same way and in rows the same distance 
apart may be planted at the same rate. This is based on a 
two-mile an hour rate of travel. 

Cultivating at a speed of about two miles an hour will 
enable a good operator to handle successfully about 91/2 acres 
of onions in twelve-inch rows and four rows at a time. Car¬ 
rots, 24-inch rows and two rows at a time, can be cultivated 
at a rate of about 4% acres per day. Cabbage and beets 
planted in rows like carrots can be cultivated at the same 
rate. Carrots and beets planted 22 to 24 inches apart and 
cultivated four rows at a time can be handled at the rate 
of about 20 acres a day. All this is, of course, a question 
of good judgment and thorough understanding of the machine 
and its attachments. Some operators can do slightly more and 
a great many more do very much less in a day of ten hours. 



CHAPTER XXX 

BELTS AND BELTING 

Materials.—The transmission of power from one shaft to 
another on pulleys is usually by means of belting. Pulley 
belting is made of different materials and various grades, and 
of a thickness and width to suit the conditions under which it 
must work. On farm machinery leather, rubber, stitched can¬ 
vas, woven canvas and other types of belting may be found. 
Many carry trade names and cannot be identified or classed by 
these names as to material of which they are made. Rubber 
belting is always fabric belting impregnated with rubber. 


Pig. 300.—Proper spacing of holes in leatlier or rubber belting. 

Most belts are made up in layers called “plies.” A belt, 
therefore, may be single ply, two ply, three ply, etc. Belts are 
also made in various widths. Some are made endless. 

Main Drive Belts.—The belt used for transmitting the 
power from the tractor to the belt-driven machine is usually 
termed the “Main Drive Belt.” The main drive belt is usu¬ 
ally of either stitched canvas or a rubber-canvas material. 
Usually these belts are endless and of lengths varying from 
50 to 160 feet, depending on the size machine and type of 
tractor used to drive the same. Since the distance between the 
tractor and the machine is not at all fixed, it follows that end- 
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less belts can most easily be used here. An endless belt is 
made in this manner at the factory where these belts are 
manufactured. They have the advantage of running smooth 
and requiring little attention and care and no lacing. The 
selection of a main drive belt depends mostly on the size of 
machine with which it is to be used. For a tractor of 20 horse 
power to drive a small wood saw would ordinarily require a 
belt of about four inches wide. One 16 or 20 feet long would 
be found satisfactory for such work. However, since the 
power farmer usually has other belt machines to drive it is well 
to select one which will transmit the maximum amount of 
power that the tractor can deliver. In fact, a little bigger belt 
will be even more satisfactory. This would then serve as a 
drive belt for any purpose for which it is found convenient to 
use the tractor. A tractor rated as a 20 horse undoubtedly 
has some extra reserve power or its rating would require a 
six-inch belt of four ply material. A main drive belt of this 
size, 75 or 100 feet long, would prove ample to do service in 
transmitting the tractor’s power to belt-driven machines 
within its range for many years, if properly belted and cared 
for. 

Main Drive Belts May Be Had in the Following Sizes and 
Capacities * 


BELT WIDTH : 
INCHES 

PLY 

BELT LENGTH IN FEET 

approx, hokse-power 

5 

4 

75 

18 

6 

4 

.50-75-100 

22 

7 

4 

100 125 

26 

8 

4 

125 150 

30 

8 

5 

125 150 

72 

9 

5 

160 

42 


• This list Is being considered as a standard for adoption by various en¬ 
gineering societies and by the manufactnters. 


Lacing Belts.—In some localities the term “sewing” is 
commonly used instead of “lacing.” This is a task that any 
operator of farm equipment should master. To be able to lace 
or sew a belt properly is a qualification of which one may 
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justly be proud. A good lacing is one that approaches most 
nearly the original size and the original strength of the belt. 
It should be as strong as possible and not at all bulgy. Too 
often a mistake is made in thinking that heavy bulgy lace is a 
strong one. This is not the case. In going around the pulley 
it will jump and, tlierefore, wears not alone the lacing, but the 
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Ft(i. 301.—Proper spacius of holes in eaiivos stltclied belting. 

rest of the belt. Materials for lacing may be either of raw- 
hide lace leather or metal fasteners which can be put on in a 
shorter period of time, and sometimes serve just as well. 

The illustration (Pig. 300) shows the location of holes in 
leather or rubber belting that should be punched to take raw- 



Pulley side. Outside. 

Fig. 802.—A simple laee for a two- or three-inch belt. 


hide lacing. It is better to use two rows of holes, that is, 
placing those in the rear row midway between those in the 
front row when possible. It is also well to remember that the 
ends of the belt should always be cut exactly square and this 
can best be done by the use of a small tri-square. 

Canvas stitched belts can best be laced by using a hinged 
laee similar to the example shown in Pig. 304. It takes a 
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little longer to make this lace, but the time occupied will more 
than pay for itself in the service that may be obtained from a 
belt laced in this manner. The selection of the raw hide is of 
some importance. It is best to purchase a good hide and cut 
the laces in various widths to suit the belt to be laced. The 
metal fasteners illustrated are of two types. In Fig. 305, it 
may be seen that the fasteners hold both ends of the belt to¬ 
gether. In replacing or renewing this type, it is necessary to 
cut the belt on each end back of the fastener, and it must be 
shortened at least as much as the space which is occupied by 
the fastener. In the other type. Pig. 306, it will be noticed 
that the metal fastener is secured to each end of the belt. The 
small hooks at the end afford an interlocking means through 



Fig. 303.—Single-row lace for a tliree- or four-inch belt. 


which a metal or raw hide pin is put making lacing complete 
and holding the two ends of the belt together. In such cases 
when it is necessary to relaee, only one end of the belt need be 
cut and a new metal fastener put on this side. It is well to re¬ 
member in putting on laces of any kind, that where belts must 
travel over idlers and bend in a reverse direction, particularly 
when pulleys are small, the lacing should be alike on both 
sides. If this is not done, they will wear rapidly and need 
replacing more frequently. 

Care of Belts.—For custom machines, it is a good plan to 
have an extra set of belts for each machine. The main drive 
belt is not to be included. In such eases, repairs may be made 
on one set of belts while the other is being used. This will 
save time and prove economical. Leather belts are best cared 
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for by keeping them dry, that is, avoiding moisture. At the 
end of the season’s work and, in fact, even during the year, it 
is well to grease them occasionally with neatsfoot oil. If this 
is not obtainable, an animal oil should be used on leather belts. 
This will keep them pliable and mellow, which is necessary if 
maximum efficiency from them is desired. 

Canvas stitched belts can be cleaned with soap and water 
and painted with a good grade of linseed oil paint. This paint 



Fig, :i04.—Iliiise lace for a live-, six-, or seven-inch belt passing over an 
idler or tightener. (A good lace for main drive lielt it needed.) 

should be applied very thin. It is important in using canvas 
belts to see that the edges do not rub, for if they are worn, 
the belt will deteriorate rapidly since the plies are made up 
by folding one layer on the other and the edges are where 
these layers are turned. These belts also should be kept dry. 

Rubber belting of various kinds is not so susceptible to 
moisture as is leather. However, these belts should be cleaned 
frequently. Dressings of various kinds on rubber belting are 
apt to be detrimental. These belts should be carefully watched 
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to see that they do not slip and get hot. In other words, that 
they are not so loose that there is slippage between the belt and 
the pulley which will cause friction and rapidly wear off the 
rubber and decrease their eflSciency. In rainy or wet weather 
it is well, in any case, to stop work since no belting will trans¬ 
mit its power satisfactorily under such circumstances. This 
applies particularly to machines that may u.se two or three of 
these different belts, and unless they all work equally well, it 
is time to stop the machine until such a condition does exist 



B'ig. 30r).—Mutal belt fastener securing botli ends of belt. 

that they may all perform alike. Anyhow very little farm 
work with machines of any sort can be done well in rainy 
weather. Belts should never be run tighter than is absolutely 
necessary to transmit the power required. Tighteners fre¬ 
quently afford an opportunity to get extra tension on the belt 
and care should be exercised to see that they are never set 
any tighter than is absolutely necessary. Many tighteners are 
also used as idlers to get “wrap” on pulleys of small diameter. 
All belts should always run in the center of the pulley face. 
The pulleys are usually an eighth or a quarter of an inch wider 
than the belt on each side. The belts should run in the center 
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so that their entire width may always be in contact with the 
pulley face. 

Slippage.—^Very often, when the belt slips, the operator 
will be tempted to use resin to prevent this slipping. This is 
very detrimental to the life of any belt, particularly leather, 
and while it may prevent slipping for a short period of time, it 
will not, in the long run, prove helpful in solving the slipping 
problem. When a belt does slip, it is dne to the fact that it is 
either too loose, or more power is to be transmitted than the 
belt is capable of handling, or else it is due to moisture, dirt, 
or other foreign substances 
coming between the face of 
the pulley and the belt it¬ 
self. The remedy is to re¬ 
move the cause of the 
slipping. 

Good belt dressings are on 
the market that may be used 
for various belt materials. 

Those, however, given above 
will serve very well. It is 
well to remember that a slip¬ 
ping belt causes heat and 
rapidly deteriorates the ma¬ 
terials of which the belts are 
made and often the judley covering, particularly if this 
material is leather or rubber. If for some reason or other 
a machine should become plugged suddenly, and a leather 
belt start to slip so badly that heat is generated and it 
starts to smoke, it is desirable that this belt be removed 
immediately if possible and if a proper dressing is not avail¬ 
able, it should be saturated with lubricating oil instantly. 
Neatsfoot, tallow, or lard oil are preferable, but of not avail¬ 
able, use what is handy. Unless this is done immediately the 
leather will be so completely heated that it will char and crack. 
It will be hard and stiff and no amount of treatment later 



B’lo. .30().—Metal fastener with 
steel or rawhide hinge pin. 
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will do any good. The remedy then is to cut out this piece 
and replace with a new piece of leather belt. If sufficient 
length is used to get the proper tension and pulleys are of 
the proper size to get sufficient wrap or contact, satisfactory 
results will be obtained without any danger of trouble from 
slippage. 



CHAPTER XXXT 

PULLEYS AND PULLEY COVERINGS 

Function .—The purpose of a jiulley covering is to increase 
the friction between the drive belt and the face of the pulley. 
F’requently a pulley is manufactured with such material built 
right into it and as a part of the pulley as a whole, and in this 
case, therefore, it is not merely a covering, hut a pai’t itself. 
Many pulleys on belt-driven farm machines, particularly the 
main drive pulleys, are covered with some material, when not 
made-up as just described, affording 
greater friction between the drive belt 
and Ihe pulley so that jxiwer may bo 
transmitted at a minimum loss and with¬ 
out slippage. These pulleys in most 
eases are east iron, and the cast surface 
is not desirable for a friction surface, 
when such small sizes ai'c used. They 
are, therefore, covered with some mate¬ 
rial, or made and built up with .some 

material, to supply this friction grip. l'’"!. .‘tor. —Belt nm- 
T i • 1 oiug ou crown of 

Leather is the most common material imlle.v. 

used for covering pulleys. In some cases 

ft canvas-stitched material impregnated with rubber gum is 

also used. Some are made with a wood covering or a wooden 

surface and are built up in sections, and some with a fiber 

or composition on the face for a covering. In either case, 

the purpose of all is the same. 

Covering Pulleys.—Covering pulleys with leather or a 
similar belt material may be accomplished in two distinct 
ways. Since these pulleys are usually made of cast iron, dif- 
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ferent devices have been worked out as a means of holding the 
belting material to the face of the pulley. In one case, the 
belting material is riveted directly to the face of the pulley by 
means of rivets passing through small holes drilled in it. In 
the other case, the pulley is cast with groves of a dove-tail 
shape, into which hard wood wedges are driven. The leather 
or other covering material is secured with clout nails to these 
wood wedges, which are securely held. Again, although very 
rarely, the covered material is glued to the face of the pulley. 
This has not been found as satisfactory as the other two 
methods for farm machinery which must work out of doors. 
This covering material must always be kept in first-class con¬ 
dition to be sure that it does the work for which it is intended. 

When it is necessary to re-cover a 
pulley, much care should be used to see 
that the material is stretched veiy tightly 
before final nailing or riveting to the 
pulley itself. One of the best procedures 
is first to cut the piece of belting material 
Fi«. .ms. — Main the width of the pulley, if leather is to 
fiber be used. If canvas is to be used, it should 

be purchased the exact width of the 
pulley. This does not mean one-eighth or one-quarter inch 
narrow but the exact width of the face of the pulley.* The 
material should then be cut square and nailed or riveted 
across one end. A heavy weight of some two hundred pounds 
should be applied to the other end of the belt and the pulley 
slowly turned as the material is secured to its face. A loop at 
the end and a 2 x 4 used as a lever upon which one may stand 
will give the tension desired. On most pulleys the covering 
can be put on when the pulley is in its proper place on the 
machine itself. It becomes a very difficult matter to do when 
one is off of the machine unless a special device is available. 
In the factory where these machines are made, a special ma¬ 
chine is used for the purpose. It should be remembered that 
the tighter the covering is stretched, within reason, the better 
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will be the covering. On the main drive pulley of a thresher, 
for instance, a load may be put on the belt by running the 
front truck wheel of the machine on the lower end of this 
covering material to grip it. If the covering material is long 
enough, both front and rear trucks may be run on it. After 
blocking the cylinder 
and securing one end 
of the pulley, there¬ 
fore, and moving the 
machine, slack may 
be obtained to con¬ 
tinue around the 
pulley face. The ten¬ 
sion or load may be 
procured by using a 
bar in the cylinder to 
turn it and thereby 
get a good tight cov¬ 
ering. This method 
can be followed, and 
it will enable one man 
to do the job in a vei-y 
thorough manner. On 
pulleys that are in 
line with each other 
it is possible to get a 
wrap of six or eight 
times on one nearby 
and by blocking the 
shaft to keep it from 
rotating, case it off to release slack, and cover the adjoining 
pulley very satisfactory by this method. Before the belting 
is finally cut off, it should be nailed and marked at each side. 
After being cut, it may then be hammered down into place 
and further secured so that there is no danger of its coming 
off in operation. 
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Where pulleys that contain the wood dove-tail slats are 
covered, clout nails should be used that are of sufficient length 
to be clinched. Where the covering material is held by rivets, 

the rivets should be of soft 
copper with fiat heads, and 
judgment must be used to 
see that the rivets are not 
pminded over and riveted so 
hard that tliere is danger of 
breaking the face of the 
pulley, which is very thin, 
particularly at the edges. It 
is only necessary to bend the 
rivets over to hold them 
properly. The succe.ss of 
covering will be in proportion 
to the neatness and thorough¬ 
ness with which this job is done. The work cannot be done 
in an unworkmanlike manner and be satisfactory. The cover¬ 
ing must be smooth and even. If the belting material will not 
stretch enough to come down on the 
edges, it may be that more tension put 
on the material by drawing it tight will 
bring it down on both sides. Since 
leather affords one of the best materials 
for this purpose, it should be used when¬ 
ever it is po.ssible and logical to do so. 

Pulleys built up of wood, fiber, or com¬ 
position materials rarely need covering. Pw. .fit. —Puiiey- 

Tf ii, j 1 ^1. .1 • T 1, 1 j covering nailed to 

It they do need it, the materials should wood wedges on 

be purchased from the manufacturer and 
put on as a unit. If metal fasteners are used for belt lacings, 
they should be well hammered down so that they will not • 
injure the pulley coverings. What has been said in the chap¬ 
ter on “Belts and Belt Lacings,” with regard to their care 
will also apply to pulley coverings. 




F^g. 310. — Pulloy-covoring 
riveted to pulley. 



CHAPTER XXXII 

CHAINS AND SPROCKET WHEELS 

Types and Kinds.—Various types and kinds of chains are 
made, but the most common for use on farm machinery is 
termed detachable link belting, or sprocket chain. These may 
be made either of malleable iron or pre.ssed .steel. Their size 
varies from tlie smallest, such as are used on a grain grader, 
to the largest, such as may be used on 
the drive sprocket of a manure 
.spreader. The sizes cover a range 
equivalent to leather belting from sizes 
of one inch to four or six iriches. 

Malleable and steel detachable sj)rocket !''><!. 312.—Dotaoh- 

, . . , , , able. mnllpable 

chains are not mterchangeable on sprookot chain. 

sprocket wheels. These sprockets 

should be expressly made for one or the other type. 

Operation.—There are a good many factors that enter 
into the successful working of detachable chains on farm 
machinery. When working under light load, and at medium 
speeds, these chains give very satisfactory service. On the 
other hand, if the loads are great, and the speed high, they 
are the source of much trouble to the farmer. The average 
agricultural engineer, however, has designed this farm 
machinery and provided these sprocket chains where they 
will give successful and satisfactory service. 

In machinery requiring higher speeds, and a positive drive, 
it is common to find a higher grade steel chain used. Chains 
of this sort are frequently termed “pintle chains,” and are 
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commonly found on lifting devices of tractor plows. For 
lighter loads the ordinary malleable chain is very common on 
binders, threshing machinery, and shelters as mentioned above. 
Roller chains, too, are frequently used on farm machines where 
high speeds are necessary and where fairly heavy loads are 
carried, such as on silage cutters, threshers, etc. 

One of the first precautions to be taken in attaching the 
common sprocket chain is to see that this chain is put on the 
sprocket wheels correctly. The illustration. Fig. 316, shows 
the correct way to put a chain of the detachable link belt 
type on sprockets. It is quite important to see that this 
method is always followed. One of the greatest troubles with 
chains of this sort arises from their frequent tendency to climb 
the sprocket. By this is meant that the 
chain has a tendency to work to the top 
of the tooth on the sprocket wheel, and 
in so doing tighten it, frequently to such 
an extent that the chain will be broken. 
This may be due to two or three different 
things. One of the most common is that 
the wrong chain is used in combination 
In other words, it is important that the 
sprocket and chain fit each other. Chains are all made and 
numbered to correspond to the pitch or distance from the 
center of one link to the center of the next. It follows that 
the sprocket and chain must correspond in pitch if they are 
expected to work together. 

A sprocket wheel, even of the right size, will, when badly 
worn, cause the chain to creep toward the top of the tooth, 
bind, and, ultimately, break. A chain that is run too fast 
may have the same tendency, and a distance between the 
driver and the driven sprocket which is too great is particu¬ 
larly aggravating. The slack is taken up on one or the other 
sprocket wheels and brings about a tendency of the chain to 
climb the tooth of the sprocket. Another reason for this ten¬ 
dency is that the chain may be run on the sprocket bottom- 



Fig. ."ilS.—Detiich- 
able, steel 
sprocket chain. 


with the sprocket. 
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side up. This also should be watched, because in field work 
it frequently happens that when a chain is put on hurriedly or 
by a person unfamiliar with this work, it gets wrong side up. 
In the first case, the remedy is a sprocket and chain that are 
made for each other. In the second ease, the remedy is a new 
sprocket wheel, because a badly worn wheel could not very 
well be expected to give good service. In the third ease, where 
the chain was too slack, the remedy 
is a chain tightener, or idler, on the 
slack side of the chain. In the fourth 
(iase, of course, if the chain were on 
wrong side out, it should be reversed. Fio. 314.— Pintle chain. 

Besides these things which cause 
the chain to climb, and become tight and break, there is an¬ 
other which happens although rarely, since sprocket wheels 
are made by more modern molding equipment in the foundry. 
Heretofore, sprockets were sometimes made slightly large in 
diameter, due to swelling in the mold or undue wrapping in 
the foundry, which would cause the chain to climb. In most 
cases it was possible, by the aid of a half round file, to file 
away a triffe between the teeth of the 
sprocket all the way round—always 
a sure relief from further difficulty 
of this sort. While it is possible to 

Pig. 315._Roller chain, run sprocket wheels a little out of line 

and still get fairly successful results 
from the chain drive, it is not desirable to do so, because it 
is bound to cause unnecessary wear on both the chain and the 
sprocket wheels. The sprocket wheels should always be 
exactly lined up with each other. 

Some manufacturers follow a plan of making a slight differ¬ 
ence in the driving and driven sprockets, although both sprok- 
ets may have the same number of teeth. This is done accord¬ 
ing to a rule which is customarily followed in the engineering 
departments and which brings about better results and opera¬ 
tion. Care should be taken that if the wheels are marked 
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“driver” and “driven” they work that way. The driver, of 
course, is always considered the sprocket which furnishes the 
power to the driven; this point should be noted by the man 
working about the machine. 

'Where an idler or tightener of some kind is used on the de¬ 
tachable link chain, it is well not to set it so tightly that it will 
cause excessive wear on the chain or on the bearings of the 
shafts on which the sprockets are located. This idler or 
tightener should always set square with the chain, and run 
perfectly free. It should be used on the slack side of the chain. 

Pintle Chains on such machines as spreaders, plows, shellers, 
etc., require the .same care that has just been described, and 
what was said about the wear on sprockets or chains with 

driven driver 


li’lG. :! 1 (i.—Detachable sprocket <'hain sliould he run as sliown. Hooks 
11]) and rimniiig first. 

reference to the use of tighteners, etc., also applies. The pintle 
chain is malleable iron, but the pitch is considerably greater, 
and the loads they carry are also greater. Often they are pro¬ 
vided with oil holes on each link, and these holes should be on 
the outside. 

Eoller chadns are also commonly used on machines such as 
silage cutters, threshers, shellers, etc., but they are of a higher 
quality than either of those types mentioned above. This 
chain is made of steel, and in many cases the roller on each 
link is hardened. Another feature is the fact that they should 
be used on cut sprockets made to fit accurately. Unlike the 
other two chains, roller chains may be run at reasonably high 
speeds and with heavy loads. Since roller chains are of a 
higher grade, it follows that they must get better care. Not 
alone is it necessary that the sprocket wheels on which they 
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run should be of steel and in perfect alignment, but where the 
centers of the shafts are more than 12 or 14 inches apart, 
tighteners or idlers should always be used. These chains are 
not so easily detached as are the other two types, and because 
of this they are stronger, and less breakage occurs. Rapid 
detachment is unnecessary. 

Lubrication of detachable chains of the type mentioned in 
the first part of this paragi’aph is unnecessary, but when they 
are used in a dry place they may be oiled fre(iuently. When 
pintle chains are provided with oil holes and the load is 
excessive, the chains should be oiled evei'y halt day, unless 
they work in very dusty and dirty places. High grade 
roller chains, however, since they carry heavier loads and 
run at higher speeds, should be 
oiled frequently. In many cases, 

roller chains are run in a dust @ & 

and oil tight case and conse- 

quently they are amply lubri- '' 

cated and kept free from dust t 

and dirt. It is to be remembered „ 

, 1< 10 . :!17.—TichlonPi- on slock 

that these chains are composed side of chain. 

of a good many small parts and, 

working as they do on .each other, require frequent oiling. It 
is a good plan, therefore, to see that these chains are running 
in oil. Where they are run open, and without an enclosure of 
any sort, they should be oiled very often. It is well to remove 
them at the end of a day’s run, if they have been working 
hard, and clean them with kerosene. In some iiases, this can 
be done with the chain in place, by saturating a cloth with 
kerosene and thoroughly wiping the chain to remove all excess 
dust and dirt. Afterward, the chain should either be dipped in 
a light oil or if left on the machine, wiped with another cloth 
saturated with a light lubricating oil to be sure that every part 
of the chain is thoroughly oiled. When the machine is to be 


used, this oiling process should always be done just before 
starting up, whereas the cleaning process should be done just 
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after shutting down. This will insure maximum performance 
with a minimum amount of wear, which means better results 
throughout. 

It should be remembered that power is being transmitted 
from one shaft to another and that these chains afford a posi¬ 
tive means of doing this. Belts of the ordinary type always 
allow or at least permit of a little slippage, whereas no sueh 
thing can occur when metal chains of any sort are used. They, 
therefore, call for positive performance and the things men¬ 
tioned above should be carefully guarded against. The results 
obtained from such driving devices will be in direct propor¬ 
tion to the care that is given them. Since all of this machinery 
is used at a critical time on the farm, it follows that although 
they are only chains, they should get just as much care and 
consideration as any other part of the machine. 



CHAPTER XXXIII 

LUBRICANTS AND LUBRICATION 

Any medium which reduces rubbing friction between two 
moving bodies may be considered a lubricant. Generally 
speaking, lubricating oils are of three different mediums: 
animal oil, vegetable oil, and mineral oil. A combination, 
or a “blending” as it is termed, of some of these is also 
satisfactory and practical. 

Kinds of Oils .—Animal oils used for lubrication are lard, 
tallow, sperm, seal oil, etc. 

Vegetable oils used fur lubrication are castor oil, olive oil, 
cotton seed oil, etc. 

Mineral oils used for lubrication are those made from crude 
petroleum, and they may cover a great range from white oils, 
like kerosene, to the heavy black oils. This range includes the 
different processes in distillation of the crude oils. 

Animal oils have the disadvantage that they become rancid, 
due to the action of heat, and the proce.ss of heating-up pro¬ 
duces an acid which very often is harmful, in that it attacks 
the metal which it is supposed to lubricate. 

The general requirements of lubricating oil and its value as 
a lubricant depend upon what it is to be used for. It would be 
inconsistent to use the same oil for lubricating a high speed 
spindle which might be used for lubricating the skein and hub 
of a threshing machine truck wheel. There are several factors 
which must be taken into consideration. These are pressure, 
speed, and temperature. They may be further divided into 
light, medium or heavy pressure; slow, medium or fast speed; 
and low, medium, or high temperatures. In general, it may 
be said that light pressure will range from 50 to 150 pounds 
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per square inch bearing surface, medium 150 to 450 pounds, 
and heavy up to 1300 or 1400. Speed given in revolutions 
per minute may cover a range as follows: Slow speed from 
60 to 250, medium speed from 
250 to 800, fast speed from 800 
to 2000 or 3000. Temperatures 
may range from 60° to 120° F. 
as low, 120° to' 240° F. as 
medium, 240° to 480° F. as high. 

Method of Lubricating.— 
■Where fluid oils are used, the size 
of the oil holes should be in pro¬ 
portion to the thickness of the 
oil used. The number of them is 
usually in proportion to the 
length of the bearing. The 
amount of oil needed is in pro¬ 
portion to the load carried and 
the size of the bearing used. In 
some cases the bearings must be 
actually flooded with oil so that 
the shaft in the bearing itself will 
never be in danger of touching, 
which would cause trouble. The 
theory upon which all lubrication 
is based is that the two surfaces 
should be separated from each 
other by the lubricant. The small 
particles of oil must actually 
separate the two surfaces and pre¬ 
vent them from touching each 
other. If these surfaces do touch, heat is instantly generated, 
and as the rubbing increases so does the generation of heat 
increase, which means a “hot-box” and a ruined bearing, 
and often a ruined shaft also. 

Greases. —Greases of various kinds are usually forced 



Fig. 318.—Proper manner of 
greasing: a bearing by means 
of a grease cup. (Note 
black indicating grease in 
lower illustration full 
length of bearing box.) 
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rough a conventional type of grease-cup, from which they 
e conveyed to the place to be lubricated. The various ele- 
ents mentioned above may be used in the form of a grease 
solid lubricant. Animal fats, vegetable waxes, and solid 
Is, mixed with lime and other solid substance such as pe- 
oleum jelly and vaseline, are used in compounding and mix- 
g greases or hard-oils. Even soap is sometimes used as a 
edium for mixing them. A combination of different lubri- 
nts can be mixed together to make solid-lubricants or greases, 
id there is hardly any limit that cannot be covered in getting 
fferent degrees of lubricating qualities from such combina- 
)ns. Generally, however, the highest grade greases contain 
timal fats and mineral oil jelly. Even soapstone, mica, and 
metimes graphite are mixed with these to impart various 
grees of lubricating qualities, but such greases are of an 
ferior kind. 

Greases may be divided into three classes: “Compound,” 
Set” and “Boiled.” Compounded greases are composed 
animal fats, paraffin, waxes, and cheap oils. They become 
ncid and in that state are unfit for lubrication. Set greases 
e also termed axle greases. They are mixtures of low grade 
s, resin oil, and fats. Often, too, they contain soapstone, 
aphite, mica, or .suphur. They ai’c good only for axles of 
rm machinery and other heavy machineiy. Boiled grease 
commonly termed “cup grease,” and may be divided into 
ur grades: 1, 2, 3 and 4. Number 1 is the softest and 4 the 
.rdest. Cup greases may be safely used on almost any 
rm machinery provided with compression grease cups. Of 
urse, the grease selected should be detennined by the re¬ 
tirements of the machine in question. 

Oil for Anti-Friction Bearings.—These bearings are very 
gh grade and made of a good quality steel. What has jus^ 
en said with reference to the selection of oils for machines 
different kinds, with reference to pressure, speed and tem- 
ratures, will apply also to oil for anti-friction bearings. It 
not a good plan to use a heavy black oil on an anti-friction 
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bearing that operates at a high speed such as might be used on 
a thresher; it may even be a detriment to do so. The churning 
effect of an oil in this case will generate in itself heat enough 
to cause trouble. It should be the aim to use an oil consistent 
with the conditions under which the bearings are working. 
One of the essentials in the selection of an oil for anti-friction 
bearings of any kind, however, is that the lubricant be free 
from alkali, acids, and moisture. It must also be free from 
foreign substances such as cork, saw-dust, or even graphite in 
any form. In general, a “medium” motor oil will be found 
satisfactory for use in anti-friction bearings. It will be diffi¬ 
cult for the power farmer, or the user of machines, to know 
exactly whether these elements are present in the lubricant 
he buys, yet any reputable dealer in oil will be glad to furnish 
a lubricant of these specifications for oiling anti-friction 
bearings. He will tell you frankly whether his lubricant con¬ 
tains them. It must be expected, of course, that the price has 
some relation to the quality of oils, just as it has in any 
other commodity. 

The following classification will cover lubricating oil in a 
general way: 

1—Cylinder OUs: 

a—High pressure for steam from 140 to 200 pounds, 
b—Low pressure for steam from 14 to 140 pounds. 

H—Cranh Case Oils: 

a—Heavy, for heavy loads, medium speeds and high temperatures, 
b—Medium, for medium loads, medium speeds and high tempera¬ 
tures. 

c— Light, for light loads, high speeds and high temperatures. 

^—Dynamo OUs: 

a—Heavy, for heavy loads, high speeds and low temperature, 
b—Light, for medium loads, extremely high speeds and low tem¬ 
perature. 

4-^Engine and Machine Oils: 

• a—Heavy, for heavy loads, slow speeds and medium temperature. 
' b—Light, for medium loads, high speeds and medium temperature. 

In addition to these there are also a number of special oils 
for air compressors, cutting oils, cooling oils, etc. Many are 
combinations of those listed above. 
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For general farm machine lubrication, the oils in class “4,” 
listed as “Engine and Machine Oils,” will in the (a) and (b) 
classes serve for all general purposes. Engine and machine 
oils are practically the same. These oils may be yellow, 
amber or red mineral oils and may even be compounded with 
animal or vegetable oils. Engine oils are usually better refined 
and blended and are therefore slightly higher priced. Oils 
purchased under the name of “Castor Machine Oils” are 
usually thickened with other substances and are not so de¬ 
sirable as the high grade machine oils. They should never be 
used on any farm machinery. 

One essential in selecting an oil for farm machinery is that 
it comes within the class given in the table, and that it be 
purchased on the basis of doing the work for which it is in¬ 
tended. To get satisfactory results from cheap oils is im¬ 
possible. In fact, the value of an oil as a lubricant should, 
in a measure, be proportional to the price paid. It is incon¬ 
sistent to expect to get as good results from oil costing 20c 
a gallon as from an oil costing twice or even three times as 
much. In reality a gallon of good oil will go much further, 
and do more effective work, operate the machine with less 
danger of trouble and with le.ss power, than a cheap oil. The 
best oil within reason, then, consistent with the machine on 
which it is used, will prove the cheapest in the long run. The 
same thing is true of greases of various kinds. 

Care of Lubricant.—In the first place, it is well to buy 
these oils in quantities; either a barrel or half barrel,—for 
two reasons. one is that they may be purchased for less money, 
and the second that in these containers they are more apt to 
be kept clean and free from dust and dirt. 

The various funnels and measuring containers through 
which the oils is poured—or even the oil cans, if the oil is to ^ 
run from the barrel to an oil can—should always be kept cleam 
A barrel of oil should never be allowed to stand outside, but 
should be under cover, preferably in the work shop or some 
place where there is a minimum of dust and dirt blowing 
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about. Since one of the greatest enemies to all farm ma¬ 
chinery is dust and dirt, to get it into a machine and into 
the oil in the very bearings of the machine is the worst practice 
that can be carried out. 

A dust-tight cupboard built of boxes, with a door in it, 
fastened to the wall near where the barrel of oil is kept, is 
a very handy thing to have, and it affords a fine storage place 
for these measuring devices and the funnels. 

Greases, too, should be purchased in cans of 25 to 50 lbs. 
each and the cover always kept on them while not in use. It 
is a good plan to fill a small can that has a good cover to take 
into the field or to wherever the machines are that are to be 
lubricated.’ This can may be filled from the large one in the 
shop; then the large supply will not be so apt to become con¬ 
taminated with foreign substances, such as grit and dirt. 



CHAPTER XXXIV 

TOOLS AND SHOP EQUIPMP^NT 


Every power farmer should have a sliop. Tliis does not 
necessarily mean a factory, but merely a place that may be 
termed a shop, in which such tools may be kept as are needed 
for making repairs required to keep the machinery in the best 
working condition. 

It may well be incorporated in a building that houses 
the tractor and other implements. This shop should be 
a place that may be heated with a stove. It should have 
a substantial floor. It should be big enough to house the 
tractor also. This is desirable, because during the slack period 
in winter it atfords an opportunity to overhaul the tractor in 
a heated room or building, and in addition it also provides 
an excellent place in which to work on the motor car or 
truek—frequently found necessary. 

The shop should contain the following list of tools,* which 
will be found practical-for all general farm repair work: 


Tools for Wood Working 


Ax 4%-pound size 
Hatchet 
Compass saw 
Steel square 
Bevel ‘ ‘ 

Auger bits—set of eight 
Gimlet “ ‘' “ “ 

Auger T handles—4 sizes 
Wood chisels straight—6 sizes 

“ “ gouges —3 “ 

Claw bar 
Spoke shave 
Folding rule 
Plumb bob 

* From Bulletin No. 347, issued 
culture. 


Hand ax 

Hand saw—crosscut 
“ “ —ripping 

Draw knife 
Brace 

Screw driver—2 sizes 

—for brace 

Jack plane 
Smoothing plane 
Claw hammer 
Riveting hammer 
Wood rasp—3 sizes 
Chalk line 
Spirit level 

by the U. S. Department of Agri- 
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Tools foe Ieon Woeking 


Machinists’ hammer 
Riveting hammer 
Punches 

Coal chisels—4 kinds 
Files—6 kinds 
Blacksmiths’ hammer 
Vise 

Hack saw frame and blades 

Soldering iron 

Thread cutting apjdiances 


Pipe fitting appliances 
Monkey wrench—3 sizes 
“ S ” wrenches —6 ‘ ‘ 
Alligator wrench 
Pipe wrench—2 sizes 
Forge 

Tongs—3 kinds 
Drill press and drills 
Ratchet drill 
Chain drill 


Trimmer snips 
Pliers—3 sizes 
Crowbar 
Grindstone 
Oil can—3 kinds 
Staple puller 
Rivet set 


Miscellaneous 

Dividers 

Cutting snippers 
Maul—20 pound 
Oilstone 
Wire stretcher 
Leather punch 
Awls 


Special Conveniences 

Work bench with wood vise and 
iron vise 

Saw horses—one pair 
Mitre box 


The anvil can best be mounted on a block of end wood set 
well into the ground before laying the cement floor, or even 
a good clay dirt floor is satisfactory for this part of the farm 
shop. The forge must be set so that the smoke will find an 
easy outlet into the chimney. It is a good plan to purchase 
high grade tools. Rather, a few, well selected and of good 
quality will, in the long run, prove more valuable to the 
power farmer than many cheap and inferior tools. Racks 
or empty cigar boxes set on a shelf will make good receptacles 
for all small sizes and kinds of bolts, nuts, wood screws, nails, 
etc. A cupboard on the wall to hold the tools is also a big con- 
,venience. Most shops that are on the farm too often become 
a store room, like an attic in a house, for almost anything that 
the farmer wishes to dispose of in a hurry. It should be a 
fixed rule that nothing but the tools and such pieces as need 
repairing are stored in the shop. 
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The shop should be provided with racks on which several 
barrels of lubricating oil may be placed. This oil may be 
drawn and used as needed. The oil is more apt to be kept 
clean, and so, too, are the funnels and pouring cans. It will 
be found that this part of the power farmer’s equipment, his 
repair shop, will be as valuable to him as any implement 
he may have. It will become as valuable as the tractor itself, 
for the success of the tractor and the machinery that goes with 
it is largely proportionate to the care they receive and this 
care is proportionate to the facilities that the farmer has for 
giving it. A farm shop and a good tool equipment are, there¬ 
fore, most essential. 



CHAPTER XXXV 

HOUSING MACHINERY AND WINTER STORAGE 

Agricultural machinery is designed and built to do a cer¬ 
tain amount of work in a certain way. It represents a big 
investment to the farmer, which, on an average, in the princi¬ 
pal grain growing states, in farm machinery to-day, is close to 
$1,500 per farm. Therefore, to get the best out of these ma¬ 
chines proper care must he given them. This, in turn, means 
proper housing when they are not in use. The housing of 
machinery is important and is gaining recognition by farmers 
everywhere. One of the greatest factors which tend to reduce 
the efSeieney of machinery is the fact that through neglect 
during that period when they are not being used they dete¬ 
riorate rapidly. Depreciation is one of the biggest factors of 
expense in farm machinery with which the farmer has to con¬ 
tend, and it is largely due to the fact that so many machines 
are not properly housed when they are not in use. Investiga¬ 
tions have shown that farm machinery depreciates at the rate 
of about 10 percent per year on an average. On some ma¬ 
chinery this figure is twice as much. 

A machinery building and shop combined are a means to 
this end. It may also be the one to house the truck or auto¬ 
mobile. Motorized farms are today a reality. Their im¬ 
portance is becoming recognized more and more every day. 
To prepare for this era of development is logical. It is 
entirely practical to put up a building that will afford housing 
W all farm-operating machinery including its power units. 
This building may be made of wood and its construction as a 
whole made to suit the farm in question. The locality, and 
the t 3 T)e and kind of adjoining building should have an infiu- 
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ence on the material used for this building. Since modern 
farming machinery includes a tractor, and since an auto¬ 
mobile is in nearly every case a part of the farmer’s equip¬ 
ment, it is suggested that this building be made to house both 
machines. Since this building houses machinery which is set 
entirely on the ground, the structure need not be a very 
expensive one. Its roof must support only snow loads and 
resist wind pressure. It is desirable that it be divided into 
several parts. 

The following table shows how many days a year some 
common farm machinery is used and for how many years it 
lasts. These figures are taken from Ilullctin No. ;)38, con¬ 
tributed from the office of Farm Management of the U. S. 
Department of Agriculture and represent averages; 


IMPLEMENT 

LIFE OP IMPLEMENT 

ACRES COVERED 

Days of 
Work 

Ycafs 

Per Year 

Total 

Sulky Plow . 

119 

8.1 

30.!) 

250.3 

Spring Tooth Harrow. 

73 

11.0 

71.1 

782.1 

Spike “ “ . 

43 

14.0 

48.3 

676.2 

Disc Harrow. 

54 

i3;o 

35.2 

457.6 

Grain Drill . 

76 

16.4 

46.3 

759.3 

Mower . 

46 

14.8 


414.4 

Hay Rake. 

37 

14.5 

43.0 

623.5 

Grain Binder . 

53 

15.4 

35.2 

542.1 

Corn “ . 

40 

10.8 

21.1 

227.9 


Added to this is the fact that farm machinery is being made 
better every year. The advent of the tractor has brought 
about designs that make for machinery to work with it, and 
it must, therefore, be better machinery. The trend of design 
of agricultural machinery is toward something,better, anw 
for this reason housing and proper care of machinery is 
essential than ever. 

The fact that many repairs can be made on farm machines 
by the farmer himself calls for a shop where these repairs 
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may be made, and this can also be a part of this building. 
It is desirable that it be provided with a chimney so that the 
part which contains the shop may be heated so that work can 
be done on the tractor, the truck, the motor car, the plow, 
the harrow, the thresher or any other farm machine during 
the cold days of the winter or at any time when farm work 
is slack. The shop may be made large enough so that it will 
be convenient to work around all sides of a tractor when it 



is being repaired or overhauled. It is also a good plan to pro¬ 
vide a beam overhead in the shop itself, so that a hoist or a 
block and tackle may be fastened to it when it is necessary 
to take out the engine transmission or any heavy part of the 
motor. This beam will also aiford a convenient means of un- 
oading any heavy article from a truck or a wagon—such as 
iNiarrel of oil or anything that is heavier than would be con¬ 
venient for one man to handle otherwise. 

It will also be found convenient to have a wood floor in the 
entire building. If, however, this is not desirable, the part 
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of the building housing the implements themselves should at 
least have a floor of cinders, gravel or crushed stone. 

The illustration shows a plan that will incorporate the 
features mentioned above. The doors on the implement side 
of the building itself may be sliding doors, and those of the 
shop and garage hinged. The plan suggested in the illustra¬ 
tion has, as may be seen, a “lean to” on each side. This 
building, therefore, may be put up in parts. The center may 
be put up first and one or both additions put on later. It is 
well to consider this point when contemplating such a build¬ 
ing, since it is economical and lends itself well to the purpose. 

The location of an implement house is important. First, 
it should be located near enough to the farmstead itself that 



Fig. 320.—Klovation of shop and implement shed. 


it can be conveniently reached. It should be located con- 
veniently to get machinery in and out when needed, without 
crowding. If convenient, it should be set so that it is possible 
to drive anywhere around the building and enter it with a 
tractor or remove any machinery from it. It should be set in 
a place on high ground, to make sure that it is well drained. 

When putting machinery away, it is well to go over it very 
carefully and itemize those parts that need repairing or special 
attention. Plows, harrows, cultivator shovels, and party 
that have polished surfaces should always be “doped up” wiM 
grease to prevent their rusting. The tongues or pole of titroe 
various machines, even though short, should be removed. Re¬ 
moval of these parts not only permits of closer storage, 
but it also enables the farmer to set them in a vertical position 
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so that they will keep their shape better and not tend to 
warp. 

Belt-power machinery stored in a shed of this sort should 
receive similar treatment. It is a good plan to “dope up” 
and grease the shafting on which pulleys are located, to pre¬ 
vent these parts from rusting and to enable the farmer to 
remove the pulleys when he finds it necessary. 

The sickles should also always be removed from binders and 
mowers, thoroughly greased, and hung in the shop part of 
this building. The canvas from the binder always should be 
removed. It is best to hang this on the wall strung out at full 
length so there wifi, be no danger of its getting mildewed 
from moisture or spoiled in other ways. It is not a good 
scheme to roll up a canvas because this affords a nesting place 
for mice and squirrels, which is very apt to spoil the canvas. 

A doorway at least ten or twelve feet wide should be pro¬ 
vided for the implements, and fourteen feet is much better. 
IJtis will enable the farmer to get a large drill into the door, 
or a wide machine of any sort. 

The space required for housing the implements used on 
the average 160-acre farm only should be from eighteen to 
twenty-four feet wide apd about forty feet in length. Where 
the need for a larger building becomes apparent, it is de¬ 
sirable to build it larger, beeause it is very important that if 
a machine is to be housed at all, it should all be under cover 
and none of it neglected at any time. 

Machinery built of wood or steel—such as threshers, shelters, 
sijo fillers, etc.—should always be well cleaned before they are 
put away for storage. A thresher, for instance, should always 
be run for some time after threshing is finished in order to 
Aean it tVoroughiy on the inside. At the same time. the. ontfit 
\hould be free from the accumulation of the dust, chaff, and 
onSwhich are usually found around the bearing. It is well 
to be sure that the machine is put away in the best possible 
shape. 

If the machines need painting, the painting should be at- 
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tended to at a time when work is slack on the farm. What 
has been said about painting refers particularly to machines 
constructed of wood. Season cheeks and cracks which afford 
a convenient place for moisture to enter should be filled with 
putty or paint; if not, rotting rapidly occurs at these places. 
Any first-class paint may be procured which will do very 
well for painting machinery of this sort. Steel machines or 
machine parts will not rust if the surface is well coated with 
good paint. A paint with a lead base is very good for metal 
surfaces that are exposed to the weather. 

Belts, whether rubber or leather, should always be well 
cleaned and carefully hung up over a series of pegs so a.s 
not to make any sharp bends in the belting. Rubber belting 
of any sort should be stored in a dry dark place. In no 
case should leather belts be placed where they will be exposed 
to dampness and moisture. Canvas drive belts may be well 
cleaned and rolled up carefully and put away; they should 
be laid on edge rather than on their face. All belts should 
always be laid on edge when rolled up for storage. 



CHAPTER XXXVI 
ORDERING REPAIR PARTS 

Since accidents are bound to happen, repairs must be made. 
Machinery of any kind used at all is bound to need repairing 
from time to time. Accidents and careless operators will 
cause breakages, and these must be repaired. Farm machinery 
is no exception. For farm machinery to work well requires 
that it must be in good repair and in first-class running 
condition. Realizing the importance of this, all farm ma¬ 
chinery manufacturers have provided departments which 
cater to the farmer in emergencies. These departments are 
usually referred to as “Repair Departments” or the “Extra 
Departments” or “Service Department.” 

The branch houses of the various manufacturers carry large 
supplies of repair parts that may be procured on short notice. 
Even the dealers in many small towns carry a liberal supply 
of those parts which are most likely to cause trouble during 
the season. Since it is a big item of expense for the manu¬ 
facturer to carry such enormous quantities of repair parts 
in his various branch houses and at the dealers, it is necessary 
to sell these parts at a rather high figure to cover the expense 
of large inventories. However, a realization of the importance 
of doing farm work at a critical time is the reason for carry¬ 
ing these parts in such quantities. It is, after all, worth a 
good deal to the farmer to know that when a machine part 
i^oes break he can, in a very short time, get a new piece which 
wl enable him to repair this machine and go on with his 
work without seriously handicapping him in his pfcn of 
production. To carry a supply of extra repair parts of every 
single kind with every dealer and always have an adequate 
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supply on hand is utterly impossible. The manufacturer, too, 
frequently has accidents and trouble at his plant which hinder 
him from getting his work out; and often the branch house 
or the dealer is not supplied with a piece that may be wanted 
because of such troubles. This is rare, however, and when it 
does happen, allowance must be made for it, as it is bound to 
•happen once in a while in any institution. 

Manufacturers of agricultural equipment publish printed 
lists of all parts that go to make up a machine of any kind. 
Every piece that enters into a macliine carries what is termed 
a “Shop Number.” On those pieces, which are made of cast 
iron, malleable or brass, it is customary to cast the numbers 
so they are plainly visible from the outside of the piece itself. 
Very often manufacturers carry besides the number a symbol 
letter which may be used in combination with the number, 
either as a prefix or a suffix and very often both. This com¬ 
bination of a number and letter constitutes the means for 
identifying this particular piece. The printed circulars, or 
repair lists as they are commonly called, give these num¬ 
bers, together with the names and the location in the machine 
on which they are used. They also list, in most cases, the 
price which a particular piece will cost. If it should happen 
to be a piece of shafting, a wrought iron bracket, or some sort 
of wooden piece, its size or name is generally given, together 
with a number and the price. Parts are usually listed in 
groups, relating to important parts of the machine; for ex¬ 
ample, all parts of the platform of the binder would be listed 
together, and all parts of the sickle bar of a mower would 
be found listed together. Throughout the entire line of farm 
machinery, this is the case. 

When it is necessary to order a repair part, it is very im¬ 
portant first of all to see if the part is a easting, what it^ 
number is and to be sure that this number is ordered oslv 
rectlyf' It is also important that the name of the particular 
casting be procured from the printed repair list, and given 
correctly in the order, together with the size and name of the 



400 FARM EQUIPMENT 

machine of which it is a part. If the machine has a serial 
number, as many large machines such as threshers, shelters, 
silo fillers, etc., have, the serial number should also accom¬ 
pany the piece number. If the implement is a plow or harrow, 
its size and style or type number should be given. 

Repair parts should always be ordered early in the season 
and, as mentioned before, it is a good plan to list the parts 
that need repairing before the machinery is put in storage 
for the winter. Still a better way is to get these repair parts 
and put them on the machine before putting the machine into 
storage. By this plan not alone will the farmer be assured 
that the parts fit and work well, but he will be relieved of the 
anxiety of getting them for the machine when the time comes. 

How to order repairs has been explained. The following in¬ 
formation in ordering parts for any machine should be re¬ 
membered : 

(a) The name of the machine and the model. 

(b) The size of the machine. 

(c) The serial number of the machine (if it has such). 

(d) The number of the part, togetlier with its name. 

(e) The number of parts required. 

(f) The shipping directions which will include complete 

address, giving the postofflee, town or city, together 
with the county and state. 

It is also important to state whether the shipment is to be by 
freight, express, or parcel post. 

The same plan applies to ordering the repair part by mail. 
It is well to remember, however, that all this information, 
excepting (f) should be taken to the local dealer or to the 
branch house to get a particular part. It is also very im¬ 
portant to remember that in practically every instance repairs 
fir extras for farm equipment of any sort are sold on a cash 
Baiis only. When these parts are ordered by mail, a check 
or postoffice money order, or a bank draft should always ac¬ 
company the letter. If this is not done, perhaps they can be 
ordered C.O.D. It is an iron-clad rule with most manufac- 
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turers not to ship anything without the money and it is well 
to remember this when purchasing repair parts, particularly 
when ordering them direct from the factory or the factory 
branch house, or from the authorized distributer or jobber. 




